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TABLE 49.—Production of copj;er cast of the 100th meridian.

MINING INDUSTRIES OF THE UNITED STATES.
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ag having heen produced from 17 tons of ore.

NoTg.~In addition te the above there were returned by Messrs. Pope, Cole & Co. the follow!:g amounts of ingot smelted by them, viz: 678 pounds from

In Pennsylvanin 135,720 pounds of ingot copper, valued at $23,072, were produced in Lancaster county, from ore
270,000 pounds. From Montgomery conunty, in addition to the amonnt in the above table, there wore produced, according to the smelting schedules, which furnished

The statistics from Maine, New Hampslﬁre. and Tennessec are tabulated s
witunted so far from railread that the valie of the ore was roturnsd as nominal.
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TABLE 49.—Production of copper east of the 100th meridian.
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Virginia ore, 022 ])mmds from Georgia ore, and 5,084 pounds from Texas ore, without further known data, and 1,275 pennds from Baltimore county, Maryland, reported
containing nickel, Tho statistics of labor, oto., have been reported on the nickel schedules. The maximum yearly yield of copper from this source is estimated at
no further dnta, 306 tons of ore, containing 38,556 pounds of ingot copper, valued at $6,554,

and the value of the ore could not be determined, none having been smelted previons to the close of the census year; and the mines of Tennessee, thongh old, are
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TABLE B0.—Production of copper west of the 100th meridian.
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ANALYSIS OF THE COPPER STATISTICS.
BY CHARLES I, JOMNRON, Jr (@)

All the ratios between production, wages, capital, number of mines, ete, are so controlled by the figures from
one exceptionally productive mine in Houghton county, Michigan, that no general results can be drawn from the ¢
subjoined table which wonld not be greatly changed, and in some cases reversed, if that mine were exciuded from
the consideration. . ‘ .

The product is reduced to metallic copper, and its value is given at the minés or at the point where it is no
Tonger operated on by the labor reported in the schedule. In some cases both smelting and mining ave carried on
by the same establishment; in others the process of reduction is partly carried on at or near the mine, and the
product, in the form of a “matte ¥, is shipped to a distance ; in others the ores of copper are mined and shipped
without any preliminary reduction. Thus the industry, strictly speaking, embraces both mining and manufacturing,
in o manner which renders it impossible to separate them. ‘

The only common unit to which these various products can be reduced is evidently metallic copper, the value
of which, per pound, to the mine producing, varies greatly, depending upon the expense and labor that must be ¢
Taid out upon it before it reaches the general market in the form of merchantable metal,

Under all these various conditions the average price realized by the mines has heen 17.52 cents per pound.

The Lake Superior region furnishes 90.90 per cent. of the entire product given in the table. The production of
$6,919 worth of native silver is also reported from this region. The 50,414,478 pounds of copper wounld make a
cube whose edge would be 46 feet, or, in other words, would cover 26,73 acres with a sheet L inch thick.

The product is reported as equaling 8157 per cent. of the “maximum capacity” of the mines. ¢Maximum
capacity,” however, represents in many cases rather the hopes and wishes of the manager than the probabilities of
the mine. From the nature of the case it has a somewhat different significance from what it has when applied to
iron or coal mining, where production from time to time outruns demand, The copper mines are worked
continuously during the year, and for the industry as a whole “maximum capacity” may be taken to mean rather e
the capacity of the machinery than of the mines.

We have regarded the return of “capital employed” as one of the most important we had to malke, second only
to those of wages and labor. Is is divided into three items of a totally different nature.

Trirst: The “working capital”, which was intended to represent the amount necessary to run the mine between
production and sales. As returned it equals nearly four months’ expenses, and may be assnmed ag a low average.

Second: The “plant” means all machinery, improvements, personal property (not supplies), animals, fixtures,
etc. An estimate of this should be based on actual values, not cost, and should exclude all antiquated and idle
machinery. The footing in the table is believed to be a very conservative estimate. '

Third: “Real estate,” ag explained in the bulleting of iron ore and anthracite coal, means the mine itself as a
mineral producer. Its value depends, of course, on the average price of copper during aterm of years, and on the £
reasonable expectation of productive life for each mine. , .

These three items malke up all the substantial actual property of the industry, as it existed June 1, 1880, and
an estimate of them for each mine is mueh more likely to approximate to true values than a mere retarn of share
capital. The market value of the share capital has been, of course, used as a check whenever it was based on
ability to pay dividends. The values sought for were not original cost nor selling price, but actual worth based on
ability to contribute to the net industrial income of the country at large. Our aim has been to avoid overestimates,

~and to adopt a system that could be used for future comparisons for the purpose of llustrating industrial progress.

The “working eapital” of the establishments is represented by copper on hand at the mines, or in transit to
market. If it is carried after that point by the mines, they assume the character of metal brokers. We wish to
restrict our report to industrial production simply. Therefore we assume that what we call*“ workin g capital” or

a Prepared for Census Bulletin No. 264, The figures have been corrected where neoeséary to make them agree with the final results.
’ 801
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802 MINING INDUSTRIES OF THE UNITED STATES.

a that pertion which is not invested, but advanced out of produetion, is not jeopardized except by the inconsiderable
fluctuations of*price during a period of four months. Consequently it may be assumed that it need not earn more
than 5 per cent. per annum. The “plant”, however, like all mining plant, should earn not less than 30 per cent.
to make good average expenditures for deterioration and replacement. ,

After deducting the proper sum for these two permanent charges, the net income of the copper mines of the
eastern. distriet is a little over two and a half millions of dollars, Assuming this to be paid annually, and taking
b per cent. as the ruling rate of interest, the value of the real estate as reported would indicate an average .
expectation of a productive life of fifteen years for the copper mines on it; an expectation which it is believed that
their average condition justifies. The fact that the income is paid at intervals shorter than one year shortens the
b expectation considerably; but without taking this into consideration, it iy evident that we have not fallen into
the error of exaggerating the present value of the copper-producing property.

It requires, as will be seen by the tables, 624 conts capital to produce a pound of copper per year. Of this,
71.5 per cent. represents the land (though the original outlay may have been much less); 18.40 per cent. of itis
invested in the “plant”, and 4.20 per cent. of it is required for wages advanced and supplies carried in the ordinary
course of business. These averages apply to the industry as a whole, and of course vary greatly for different
mines. Labor obtains about one-third of the value of the product, and nearly one-sixth is expended in the necessary
mine supplies. The value of the yearly product is nearly 28 per cent. of the total capital.

The production of the extreme western states and territories (Colorado, Arizona, Idaho, Cahfornn, Alaska,
¢ Montana, Nevada, and New Mexico) is not included in the table. As far as received the production is 5,410,546
pounds, or 10.73 per cent. of the amount produced in the eastern district. Details from them will be given in the
final report.(a)

Tleven new mines in Maine, Maryland, and New Hampshire report the employment of 162 men, the payment
of $31,995 for wages, and 87,650 for material consumed. They have spent $658,470 for machinery, dead work, etc.,
but have produced no ingot copper. The returns from this class of mines are excluded from the tables, which are
restricted to establishments of productive industry.(d)

The acknowledgments of the office are due to the agents of the copper mines throughout the country,
especially to those of the Lake Superior district, for the promptness and courtesy with which they responded to
our calls for information. Had the census year corresponded with the business year terminating J: anuary 1, the

d questions could have been answered with much.greater ease.
' Table 49 (p. 798) contains the principal statistics of the copper-mining industry of the United Smtes in the
region east of the 100th meridian, during the census year ending May 31, 1880:

a 8ee p. 800, b See pp. Y98, 799, note, and lower table.
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MINING INDUSTRIES OF THE UNITED STATES.

TABLE 5l.~—DProduction of lead and zinc ore cast of the 100th meridian, by counties.
L
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TABLE bL.—Production of lead and zine ore east of the 100th meridian, by countics—Continued.
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Do.......... Jefferaon ....... 2 800 74 2 600 60 14 2 §00 171 2,063 L‘lmmll i‘lm 1;nid tll’y tho 1,000 p(]nmdfa of miu. Toad and
: ; " Tho following fligures arve taken from the Lead and
Doceieernnn.. Mudison ........ 71 8312 80y 8¢ 5,100 | 166 T 131 4,747 63 | 27,219 Zino Smoltin ¢ n%l(l Rodustion Works' schednles, and
Doviunsanan Monitean counssfonedoeeiiiii]venen. R RPN PR | RSP PO . 1 3 show the Missouri ores roceived during congns year:
n Aor 5 1% Galena, 20,541, 345 pounds; load {onrhonate), 814,880
{1 P [$) 914 ) PURPONRNIRY R ) ETTTR oY NP PR vesenfemmansliven R seeena pounds; zine (1)]011(10). 40,051,416 pounds ; zine (ear-
Do.coooaaai, Nowton......... 17 | G000 108 | 221 0,075 | 287 08 22| 8,b00 | 105 | 2,426 bount‘o), 71.)00},]080 ]imuljgls; 7iil“t0 {uililciytu), (‘;{){.;&37,5{]@
4 e, . ; . wounds; bealdos slag for white-lead from Missouri
Do.cveeeren..| Snint Frangois..| 12 | 12,650 | 797 | 21 | 14,900 | 101§ 81| 18| 6,710 | 106 | 70,460 {.m,nucﬂ;]' 5,003,100 pounds,
Doeernnnnnn,. Whghington...., 4 1,640 | 108 [ 5] 8,000 | 116 )..... 1 550 | 78| 6,181 | Deficiencier: No returns could be obtuined from the
) Wrich © Broadway Diggings ¥, at doplin,  The wines are
Onncannnnns b1 P13 11 SRS DN YRR (R R R RO | BN T A RN operated by & number'of pariies, aud no records
aro kopt,
Now JerRey «.... SuBsSeX...ivine.n 100 7,250 | 170 {11 4,826 | 280 11 83, 000
Pennsylvanin. ...| Lehigh .... 353, 000 {3,160 | 84 | 61,100 (3,100
Tennesses .......f Claiborno ... [... foueeonifennins TS P P | R P EE TN PRPNEN PRRRRE The following fizures are itnken from Smoliing and
n gl 1 400 8 Reduction Works' sohedulos (Lamaghi Zine-Works,
0ennees Jeflerson .. 400 Collinsville, Madison, Llinois): Carbonato of zind
Do. Knox..... PO DU PR R PO PO, receivod from Tennesseo during consus y ear, 306,000
Da. Jvmion e, 2] 1500 ] o6 2] s000] 20 Dpounds. : :
Virginia,......... Wythe .........|. R N PR [ TN PR | SN S 1 R 1+ 3 PRURS P, .
Wisconsin.......| Grant..c........ [N TN PR Y PR Capital in real estate, when not retwrmed, has boeen
! 0 10 200 10 eatimated na cqual to the reyalty on thyee full years'
Do.oenns renee] TOWR el 1 30, 1 0 roduu‘ntiou ab tho rate of the monthly production
Do..oueee.. .| Ln Fayette . ... 2 800 27 2 440 20 ¢ during the census yearn
¥ ! Working enpital estimated as equal to “labor” and
“materinla” for two months,
Wages roprosoent in many cases the valuo of labor
. and the profit in the buainess, ns the mines aro gen.
erally operated by two ov three minors working in
o partnership, and doing all the worlk themsolves.
Materinls inclnde powder, lumber, and foad, fuol, eto,
The following figures are taken {rom the Lead and
" Zine Smelbing and Reduction Works' schedules,
andl show the Wisconsin ores received during cen.
sug year: Galena, 7,000,000 ponnds; zinc (blende),
408,000 pounds; zine (earbounato), 037,340 pounds;
zine (silente), 751,030 pounds.
~ “
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TABLE 52.— Production of lead and zinc ore east of the 100th meridian, by states.

OAPITAL, LABOR. : WAGHS.
|
Statos. Num- Ttenl es- Tlant, Work: Above ground. | Below ground. Admin- Total
. berof | Total, tjl:fgh bg;llg‘ ‘3‘1“1&’!:1(’9“17. ing Tlg’lto“;g;n' istrativo |Minera. Laborers.| amount
mminos. fand, animals, | ¢opital Mon. | Boys. | Men. | Boys. force. paid.

Grand tofal...... 200 | $7,442,983 | 4, 536, 763 | $2, 138,155 | $748, 065 7,483 | 8,026 105 | 4,998 55 - 420 | 4,093 2,870 } $2, 640, 265
THNOIS uvervnmnnnanss 7 75, 510 40, 860 28, 500 6,150 164 L3 3% 128 feenennn. 3 121 40 47, 502
Towa. ... 1 16, 204 6,050 5975 | 3,270 57 12 1 43 1 2 45 10 9,471
Xansas ..... 12 235, 403 86,46L 44,832 | 107, 200 1, 674 1111120 PR, L074 |.avennn. 21| 1,156 497 269, 306
Mavyland... 1 6, 500 5,000 1, 000 500 15 L 3 PO 10 1 2 10 3 5, 000
ALiSSOUri. voeeeeenns . 71| 4,000,054 | 9,851,241 | 1,207,678 | 471,140 4,592 | 1,048. 30 | 9,528 2L 842 | 2,730 1,444 || 2,034,254
New JCr80y .enens vnven- 5| 817,000 | 664,000 80,000 | 67,000 187 81 q 90 [eerennn. 149 20 04,720
Peunsylvanin ..., eeeaus 2 1,752,000 | 1,066,000 650, 000 36, 000 218 04 32 02 ] on enne 14 62 152 78,100
Tennessee «ooeony caean & 122, 850 96, 500 9, 260 17,160 142 121 [ 15 eeninnns 11 01 40 20,188
Virginld coveenenenenes 2 215, 700 170, 500 u5,200 | 20,000 138 43 16 00 20 ] 46 86 27,875
Wigconsin..ouneeninnas 90 108, 672 60, 242 10, 728 19, 706 366 81 14 250 12 10 287 69 84, 840

MATENTALS, PRODUOTS, ANIMALS,
States. Total Total Hoxrses. M\lios.
. s | Value | Valus of . ,
valuo of § orocnlo. fother ma] T | yauge, |Zincore.| Veluo, | OO ] valne, [Vilucof
all mp- sives torial ore, ores, all pro- \
terinls, . L. ducts. || Number.| Valuo, |Number.] Value,
: Tons, Tonas, Tona, .
Grand total...... $331, 070 | $145, 656 | $180, 314 || 53, 140 | $2, 102,648 | 123,868 | $1,734,213 | 10,104 |.......ifeemnnnn. 186 | $10, 870 118 $11, 216
BT T, 5,422 643 4,710 712 80, 200 8, 000 39, 000 |.
JOWR weemueronsinnmennas 5, 287 118 6,170 384 10,172 [eenneivii]onmnnn cenean
Kansas . 04,260 | 61,674 | 12,58 |\ 10,681 | 400,080 " 7,248 | 181,100
Aaryland 400 100 800 floeeiaiai]innans ceamu 672 F 118 A TR PO PRI | NPt PRI NP I,
Missouri..oiiianeanae. | 104,532 76,758 | 117,770 || 28,815 | 1,478,571 84, 844 599,878 | verinai]inainmnedeicnanan 67 b, 205 86 8, 300
Now Jersey....... [ 15,202 2,604 12,508 1. ceevunifoenanennnan .| 80,381 461,070 | 10,102 | vesvmerfemmanas ] 500 2 250
Pennsylvanin . ......... 30, 040 8, 750 21,200 fl.....ooifennns [ 20, 459 804,608 [ cnvuciifrmimnefeanaenn. 11 000 8 775
TennesSseo coevrvrmnensa 6,708 1,640 4,008 60 2, 500 8,600 28,145 | oovaanl]oen [P P 8 600 B 500
Virginin - 2,700 1,004 1,606 {| 11,200 83, 000 10, 448 24,128 | aevenni]eracenne]ianinnas 7 360 8 430
‘Wisconsin......... eoun 8,319 2,280 6, 039 1,728 78,6256 4, 617 64,562 | cerrnrifoanrrone]iaanenns 16 955 1 60
7
BTEAM-POWER, MACHINERY,
Engluos, Boilers. Pumps and pumping- Total
States, Number engines. number of |  Total
ofhu{fs_ﬂng- mtx_mhines vulm]a1 {)f all
N 0. maochines. of ever, machines,
Number, Value. Iﬁ‘gg% Number. | Value, 1];10%2%. Number. | Value. kind,

Grand total...... 167 $402, 822 6,739 200 $150, 708 6, 707 i} 222 $97, 041 1,479 $476, 205
Alnels coecesciiiann.. 3 4, 000 240 4 5,700 800 15 5 -8, 475 81 22, 245
TOWE vvecvmnrnuonamnnen 1 3,000 26 3] . 800 50 12 4 715 15 §, 236
TKONYAS cenneeccnmaannas 4 4,900 208 12 4,750 285 116 1 3 N 226 33, 210
Maryland. .ooiociacias]ornrenaan [P P TN P e | P 1 30 1 30
Aissouri...c.en. merans 118 85,072 2, 825 139 81,331 2,702 266 171 81,331 1,014 342,105
Now Jorsey. . .... crean 10 7,230 170 1 4,825 " 230 1 6 4,700 20 3%, 000
Peonsylvapia . ......... 15 853, 000 8,160 34 51,100 38, 160 3 4 3, 000 44 31,100
LONIBBIO0 +veurenennnnn ] 1,000 84 3 1,400 BE floneasevmence|onvacrnnaanaloneancnanan. 2 1,300
Wirgindty . evvnnveniiseeiirinm e e emeeae [ FOUUT [P | PO 3 T5 |ecumancneennefenasaninnnuan
"Wisconsin............. 8 1,100 37 3 800 36 8L 1¢ 1,615 126 8,010
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THE INDUSTRIES OF THE BASE METALS (LEAD, ZINO,‘ AND COPPER).

BY GEoRGE H. BLDRIDGE. c

To present as nearly as possible a corvect idea of the metallurgy of the base metals throughout the United
States, there should be given a concise description of the methods pursued in the treatment of their or es, together
with a detailed statement of the conditions under which they are condueted ; but, though the data are at hand,
time necessary for such a lengthy discussion is lacking, and, therefore, nothmg beyond a complete statistics 11.
representation of the several industries, with such explanatory notes as may be necessary, will be attempted.

As attesting the value of the tables, it should be stated that their compilation is based on a thorough personal
investigation of each of the processes in use, such investigations, with a few unavoidable and unimportant.
exceptions, having been carried to every establishment east of the 100th meridian. In the few instances where a
personal visit conld not be paid, the essential data were obtained by letter. d

Before pagsing to an inspection of the tables, it should be understood that throughout this entire article all
statistics are based on the ores actually smelted between June 1, 1879, and May 31, 1830; that the materials, hours.
of work, wages, ete., are the amounts consumed in extracting the product given from this ore; and that no conneetion:
- exists between smelting and mining operations, except in a very broad way.

Concerning the arrangement of the tables the forms offered have been deemed the most expedient, since the
information gained has been given in strict confidence, and there is a necessity of guarding against any arrangement
that would tend to give publicity, either directly or indirvectly, to individual operations.

In lead smeltin the arrangement by states has been very closely adhered to, but Virginia and Tennc\ssee,
each possessing one smelter were placed together under “ South and east of tho Olno river”, Under zinc the
“ Bastern” works comprise those in the states of New Jersey, Pennsylvania, and Virginia, whieh, excepting the e
Bertha Zine works in Virginia, have also an additional product of zine oxide. Respecting these, the facts given
relate solely to their metallurgical work, and no aceount has been taken of the supplies (excepting ore consumed),
wages, or capital employed in the production of zine oxide. This product has been given as showing the ontcome
of the ore worked up, and the ore was given as being of interest in connection with the other ores of the same kind
consnmed in purely metallurgical processes. The copper works of the “ Bast?” comprise those of Vermont, castern
Pennsylvania, Maryland, and North Carolina, none smelting native copper. The two smelters in western
Pennsylvania and Michigan comprise the ¢ Western works?”, both working on native copper alone.

The smelting and refining works comprise those in Omaha, Chicago, Pittsburgh, Saint Louis, and Newark, and
are necessarily bronght under the general designation of “United States, east of the 100th meridian?”.

Nickel would have been included in the production of the base metals, but for the fact that there is only one
producer of the metal in the United States, though a large one and well worthy of notice,

THE LEAD INDUSTRY.

Under this head are brought all those establishments concerned in the working of lead ores, for tha product
“lead” and any slight accessory “products of nickel, cobalt, and copper” that may be obtained at the same time.
They are representative of four different processes—the Covinthian, the Scotch hearth, the blast furnuce, and the
Flintshire, their statistics being presented under their respective heads in Table 54.

. 809
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810 | MINING INDUSTRIES OF THE UNITED STATES.

TABLE 53.—Lead-smelting works, by states, efo.

UPPLR MISSIESIPPL RIZGION.
. Total. . INinois. Iowa, Wisconsin.
Quantity. Value. Quantity, Value. Quantity. Value. Quantity. Value.
Number of countics.erseeeseiiirarssnnnnenass [ PP | B R L B B fvenuns e .
Number of establishments..oeivieceaans 20 R, {570 T | 3 R, | I
MATERIALS, ~ -
TFucl used in reducing ores, ote.:
Coko coniriinnnnnn 200, 800 $961 26, 000 $121 20, 400 $151 148, 400 $080
Chareonl.coevennnn. . 4,002 468 805 161 1,030 122 2,257 245
OO civnneamiemmenaaans . . 1,402 5,007 [ 155 700 130 085 1,177 4,452
Tuel used for power: v '
[ 1377 PR RPOOPPTS 1, 11 1T E I 19, 000 43
WOOL oo nammnecnmmaaanas Nreemeaens cords.. 22 70 0
Otlier supplios:
Finished materinls oo meevvence vvnnuess voluo.foo.s PO 2,628 | .ooeiill 450 Jeeinrrinainan 1711 10 OO 1, 568
Total value of all Bupplies .. vverruecvnamaeeficenne et 10,100 {oeemmeenniann, 1,462 joevnnvinniian, 1,610 Joeeemiaanain, '7,633
Ores reduced: R - T
GALEDN venrnmmmraeenans teceerecense..pounds..| 12,098,895 923,104 | 2,467,404 09, 066 1,987,682 | ° 54, 752 7,858, D00 199, 346
LABOR. R o
Skilled 1aborers. cv.ovaannan [UTUUUCRRN ) TN - - ) PR I ) PR B 2 PO [ R,
Days employed cooinenanecnenianennenneaNooll 0 505 eecene e} 860 aeieniens G72 [evenauransanns BB3T [eievnvnniinans
Neb WIgeH. . ceneinervnmerenasy eeinnieaunn . L840 Jevaeninnnnnan, 7,714
Ordinary Iaborers. o eeee ccecarivenennes . No.f el B 2 Tt R (] P e e
Days employed ..o...... Cevesenrmrenaanas No..| 8085 [ceeevnmeninnf 14D el L6024 |oeveniioiiant AOTT feciiiiiianan .
B L . LG8 | eeeniinnniis 6, 389
Tota] WAECB «neerenene s TR IR e 20,016 | veverrentanen 8007 [reeennnennnns 2,906 [+eeneernnnnss 14,103
PRODTCTION. E— R S ——
Piglead .......... N L\ IO 8,182, 080 888, 511 1, 685, 797 78,614 1, 394, 824 63, 140 6,101, 418 240, 857
CAPITAL, T ' T B
Capital, fixed acnennoiinan T, e 63,810 [.ouevsiannnnn 10,200 {verennrnneinnn 16,800 {eancrrenenannn 31, 810

Capital, flosting...... RPN SAUPRN 01,800 |uacnenenennans 18,000 |eeenrnemnean 10,000 {evaneeeernnn. 03, 300
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TABLE S¢.—Lead smelting works, by states, ele.—Continued.
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LOWER MISSIBSIPPY REGION,

S80UTH ANID EABT OF OUIO
RIVER REGION,

. Total, Kansas, Missouri. Total.
Quantity. Value. Quantity. Value. Quantity. Valua. Quantity. Value.
Nunmberof counties.....-. 11 |. 1 10 2 .- .
Number of establishinents 33 8 80 2 P
MATERIALS, o =
Tuol uged in redueing ores, ote. :
{70711 AP pounds. . 2, 476, 400 [ L1 ORI PR 2, 476, 400 LY (/N | OO D
[0 1 pounds.. 6, 338, 86O 28,008 |aevvearnsoeen fananurueraanes 6, 338, 860. 28, 008 |j.. T
Chareonl .coneeiiiiiaieiieiiinnnonnns tushels.. 184, 509 10,930 80, 588 $2, 6560 104, 011 8, 871 10, 000 $500
OO ciairiieriienramnmnaceriaacrmansn cords.. 11,143 21,171 1] 122 11,076 21, 049 956 573
Fuel used for power:
LT O pounds 9, 105, 542 9,570 815, 542 1,020 | 8,200, 000 8,550 {l.erneemeenenndicaaaiaiaan
N T T P cords 11,148 22,182 1 nenireina e inaea 11,148 22,182 10 38
Other supplies: .
FIUSOB cavuvroanumnnnncnnsnesennansanann 19,003 612 |oeaneiaianns 19, 881
Trinished materinls 20, 017 1,064 oeornninnaianas 24, 9568
Total value of all BUppHos cenveevriarianasiiiniiennans T46,817 |ovreennnneenn. 6,277 [revncnmnennns 140, 548
Oves roduced : = =
GHULEIML < aveemenemenmaeimrmmesnrnenenen pounds..| 79,024,076 | 1,002, 558 g, 176, 500 934,050 | 70,448, 476 1,728, 602 1,012, 000 27,303
Dy DONO . unewrtnnrrasniraarirarnnenss pounds.. 82, 200 1,000 [veeeriinviimaifmvmancnnacaaas 82,200 1,000 J i errane hieeas
Total of nll oves of ench metal ...... pounds..| 79,707,176 1, 063, 567 9,176, 500 234, 050 70, 530, 670 1,748, 611 1,012, 000 27,803
LADBOR. —— = =
SRIHEA IhOLOrS. . <o ce et vveicriiassennuesanaes No. 11t I . (R DU 818
Days omployed ocivrsevuneonssenosarenns No 79, 12 (175173 O 72, 8562
NOb WALEB. «suvrsnrsearrsmnosnmrnanaseannoesennifiacsaiioneinas 153,820 [veemerrcuiinns 1) N R, 130,885 flooeeeriinanisnn 1,125
Ordinary 1boTerd. e eme et No. 200 |veenianaa, 01. 281 [
Days omployed covvveuenecnreaniacnaeanaan No 74,207 | vvereneninnnn 1,820 |icaaniennnnnn, 2,88l |ccneuvnrnanaes 1,060 [oeeecivunnannn
Ob WAZCH. «even - vanenensnnmnnnnnnarmenmmoene]iaennssnssnnns 08,401 |vevvenraiianns 2,150 [verennransane: 06, 242 |[%eeues e 1, 060
TLOEAL WAZOS vunsunsncrsesnsnnesrnnssnnnnnsansfonemncionionn 262,227 feerininnnnann. 16,000 |euvannennsrnns 236,187 |l eecenaanan 2,175
STATY. T = ._~_._
Nambor cocvemeencaneneracenen Cemitaeeceianeianas L1 P, [ 3 PP, 2 O | A P T P
U VEETINE 1. VRN PRPIPPP P 87,468 joeeemenniaans 4,720 |vermcnnnnian . 82, 748 |laeneevanennss vermana
PRODUCTION. B
THEIBAR mnanecenenaenrernenanrnaseennne pounds..| 57,425,151 | 2,750,424 | 6,505,651 205,044 | 51,060,600 | 2,404, 880 886, 868 86, 500
Nickel and cobalt matbes ..oenevnecirenan. pounds.. 88, 203 6,014 |eeencnnnns [ P 88, 203 i1 C 3| RO N cemeean
Whitedead ceeeveveiennrnerieieniaanaean, pounds. . 2, 156, 100 80,244 | conmirvavia]ienmninnienan 2,156, 100 86,244 flivonnrinnenna|- ——--
21T U GRS pounds.. 848, 480 12,197 frerserannrveinsfovmmunannanans 848, 480 12,107 v iiee e iviasacanaane
Total valun of product «uueesiacieneanieai e, - 2, 863, 370 205, M4 [ievemiinainnan 2,508,835 {l..ocieianiian, 85, 500
cAPITAL. | T T
Capital, fixad ..o oiiiiiiivamarr e v e e e 802,080 honnenaeann T, 882 [heerenvneneas BT, T07 (eennrnvmnsnnns 10, 000
Capital, loating. .o eeieniiaa it i i s i e 338, D_{.") .............. 80,000 [vevaanaanianan 808, 045 RSP 10, 400
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a TABLE 54.— Lead-smelting works, by states, cte.—Continued.

GRAND TOTAL,

Quantify. Valuo. Quantity. Valuo,
Numbor of COMNtIER. - emeunensnrreaninsvanast LI PO LABOR. :
Number of establishments.cveeecineenen, Gran L1748 Bkilod 1abOTO S e caus cnrar v vanmeecnenn e e s
Days employed
MATERIALS. Nob WogeS.oeren .- .

Tnel used in reducing ores, eote.: _ Ordinary 1aDOrers. cai e vevraes siesnnanasenunenns No.. 111
[ S pounds. . 2, 476, 400 $7, 446 Days emPIOYOR «ocensveneenrrannanroneranans No.. 83,312 |,
(67813 RPN ponnds.. @, 539, 600 20, 560 b WOZOS cavavnrererenarmeaaeniarennnasans s PO P P 100, 557

. i i} . *
Charconl voouetomnnriesnerienerieanines bushels... 148,091 11, 608 TOLA] WAZOS «eeveerernaacnaeennnmnnrasnevernnn R PR 274,418
R PP cords.. 13, 561 27, 671 . S
STAFP,

Tael used for power: . ATUEIDOE +oneee o s sneeeameemeemen e e v arnrenas o7
0BL vrveneereunmeeseneasessesemmees-pounda.,| 0,724,540 T et I B
TVOOL e e meraeeeee e vnaeevnnaaneen cordli. . 11, 180 29, 200 Total SalATIES. v ennenere i iinncansssnavensaas|nrsinaacinans 37, 468

Other supplies:s ) PRODUCTION,

TOLUNOH + oo e eemenseensenroeenmennaeaeees VAL, | emnnramnnenns 10, 993 || Pig-loadscvvueviesurnnsrnmeenniienaecraee pounds. | 66, 494, 068 3, 178,485
it Nickel and cobalt mattes .coouevnneinnann.. ounds.. 38, 203 G, 54
Finished 108terinls «vneeerrereonneenenens VAlIO. .| evcenenmnnas 30,145 P
White-lead ..pounds.. 2,156,100 86, 244
Total value of all upplen....covourrvvnrnnnn. TR0 | pinetond -..pounds.. 348, 480 1,197
Ores reduced: 1 T aga
. RT3 1Tt 11 PSS FOREP 3, 282, 4
GOIE v eveeeee e eress e nm ponnds..| 9,035,811 | 2,918, 02 Fotul yalue bf produe ot I
Try bone pounds.. 82, 200 1,000 CATITAL.
. - L 31 1 B 875, 340
Total of all oves of each metal........ pounds,.; 08,718,071 2,314, 034 1 Copital, floading ..vvnvvr i iii it iien [ tn s e 435, 245

The figures here presented consist of many widely varying components which must be briefly noticed.

The coal, both for power and for smelting, is supplied by two felds, §,920,982 pounds by the Kansas, and 2,679,960
pounds by the Illinois fleld, chiefly the Big Muddy.(e) '

The prices of the coals at the furnaces were: For the Western Missouri district, $1 90 per ton, the Xaunsas
ad coal-field being distant only 36 miles, while for the Bastern Missouri region the average price was 6 233 per ton,
the field being distant, by transportation routes (rail), 130 miles, though in a direct line only 40 or 50 miles. By
comparing the price of Kansas coal, as above stated, with that in the bituminous coal table, there appears the
somewhat strange fact that the price at the furnaces, 35 miles distant (via rail), is less than that at the shaft. In
explanation, it shonld be noted, on the one hand, that the figures in the coal table represent the average price
for Kansas coal for the entire field as determined by mining returns, but, on the other hand, from personal inquiries
among the smelters, it is learned that their coal can be purchased in large quantities at a certain mine for 80 cents
to 81 124 per ton, the latter being nearer the usual price, the former exceptional. In the eastern part of the state
the railroads are apparently reaping the chief henefit, the price of Illinois coal averaging $1 44 at the mine and
$6 234 ab the furnaces, while the distance carried is only about four times as great as in the west.
¢ No special notice need be taken of the very insignificent amount consumed by the Towa smelters.

The sources of coke were four; Cineinnati, Illinois, Georgia, and Counellsville, furnishing as follows:

Locality, Quantity. | Percentage,
Pownds,
Cincinnati. . 22, 000 00. 3
¥ L) TTD C R ...f 2,460, 500 7.6
Georgit. ... uenn .| 1,607,160 24.6.
Connellsville 2, 450, (00 37.5
i i ‘ 7 D 6, 539, 600 100.0

The first three quantities went to eastern Missouri, while the Connellsville coke was distributed over the
entire area, 92 per cent. of it, however, geing to southwest Missouri,

‘We will not compare the prices, as, owing to the varying distances and freights, it would signify nothing.

The charcoal was invariably made in the vieinity of the works using it, and ranged from 5 to 10 cents per
bushel in Missouri, and from 10 to 15 cents in the Upper Mississippi distriet.

a The relagive percentages of these (77 and 23 iespecﬁvely of the whole amount) have widely changed since the censug year, owing

to the gradual substitution of coal for wood by the larger Eastorn Missouri works, the additional Hupp]y being drawn from the THinois
field,
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Wood is also found in the immediate vicinity of the furnaces, and where the Corinthian process is in nse will a
undoubtedly continueto supply all demands of the smelters, as they usually work in a desultory manner, lying idle both
during the months devoted to agriculture, and at other times, whenever there may be alack of “mineral.” The drain
upon the forests by the above class of smelters is light, requiring, as they do, no power and no large furuaces, the
cxcessive drain being made by the larger works in roasting ores, and running their heavy engines and the
machinery of their dressing-works, At the time of visiting eastern Missouri, o drain of about 100 cords per day
was made by the large companies aloue, but as mineral fuel is fast supplanting vegetable, within a very short
time the annual consumption in this locality will probably be lessened by at least 15,000 cords.

It was found impossible to present a more detailed statement of “other supplles ? with any reliable approach
to the trath, since the supplies comprising this column-—iron, wrought and cast, fire-brick, oil for varions uses, b
Auxes of various kinds, ete.—were not only usnally accounted for in a general way only, but, moreover, those
purchased in one year were largely consumed in another; consequently, to present a comparable view, averages at
cach of the works were taken, based upon the amount of produet turned out during the census year,

Quantities of lime, too small to note, were used in each of the states, but the only localities employing fluxes
to an appreciable degree were those of Missouri and Kansas, The tabular figures would be distributed thus:

Quantity. | Value.

TTON OLB e vcvvrneennnsonns tons.. 1,500 #14, 558
Limestons. ..cv.cavnuenn-. do... 203 316
FIUO0r BPAT evnnerannanvans do... 130 1, 548
TiMG.eecvaneeavnanan bushels.. 13, 496 2,708
SANA ciiiiiiiiaianne tons.. 1, 000 865

The value of sand is purely arbitrary, It will at once be seen by what class of smelters the different fluxes are
used.

Ores reduced.—Possibly a more appropriate and representative term than “ore” would be “mmen 17, the name
by which the raw material is known, as it goes to the furnace in its prepared state. It is thisto which the figures
in the tables vefer, and by it & more satisfactory comparison between states can he made, inasmuch as a common
standard, “mineral” yielding practically from 60 to 75 per cent. of lead, is obtained. This mineral comes from d
two classes of ore—that requiring only hand dressing and washing, which forms 73 per cent. of the total amount,
and that containing only about 6 per cent. of galena, and requiring the aid of machinery to bring it to the required
standard, which constitutes the other 27 per cent, The former has a general digtribution over the entire field, and
is smelted in air-furnaces and Scotch hearths, while the latter elass occurs in only two localities, both in eastern
Missouri, and is entirely smelted by three concerns, the blast and Flintshire furnaces being used in its reduction.

The values of the year’s purchases ranged from $13 to $30 per 1,000 pounds, the predominating figures, as
shown in the schedule, being $27. Aside from this, and computed from the figures expressed in the table, the
average price for the several states would be: Illinois, $28 11; Towa, $27 b4; Wisconsin, $26 04; average for the
region being $26 71." Kansas, $25 50; Missouri, $24 53; average for the region being $24 65, Bast, $14 28.

Tu the fivst three states, while the purchases are not based on a sliding-secale, they are, nevertheless, somewhat
governed by the price of ¢“pig-lead” in Chicago, as, for instance, when lead is worth &4 37 per 100 pounds in e
Chicago, mineral brings about $25 per 1,000, but the variation from this is not proportionate. Usually, however,
the prices fixed are at sight of ore at the mouth of the mine-shaft. In Missouri and Kansus, on the other hand, a
closer adherence to an established basis is practiced. In the southwest section it is as follows: Xor mineral
produced on company land, $26 per 1,000 pounds net, at the mine, when pig-lead in Saint Louis is worth 7 eents
per pound, and varying in proportion. For-“neutral mineral” the price is not regulated as above, but payment is

-made at sight, at the mouth of the shaft, at the price agreed on. The smelting company transports.

In eagtern Missouri purchases are based on Saint Louis prices, but by a little different arrangement, viz: TFor -
private mineral the market value of 500 pounds of lead is given for 1,000 pounds net of mineral; for public mineral,
which corresponds to the neutral of western Missouri, the value of 600 pounds of lead is given for 1,000 pounds of
mineral. On private mineral the less price covers royalty, whereas, when purchased from public lands, the miner
must pay the royalty after receiving his due from the smelter. In all cases the smelter does all the hanling. This
gives a concise idea of the general manner in which purchases.are made in the field.” In southwestern Missouri the
price is at times a little influenced by a price given by one company in advance of the current market value.

Attention is called to a difference of 8§ per cent. between the lead ores actually smelted and those returned
on the mining schedules, the former being in excess 4,023 tons. Referring to the respective tables, and regarding
Missouri and Kansas as one region, and Illinois, Iowa, and Wisconsin as another, it will be observed that in the
former the returns of the smelters exceed the mining returns ounly 857 tons, or 2 per cent. of the entire amount
smelted. 'This is due to the fact that while smelting furnaces are easily discovered, it is quite the contrary with
mines worked by two or three men each. ‘
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@ Between the two returns of the second region is a large difference of 3,166 tons, or a little over 50 per ceunt. of
the total smelters’ returns. The same difficulty regarding obscure mines as was met with in the southwestern
region exists here in o much greater degree. For this reason the return of the smelting operations is more nearly
correct as to the amounts of ores mined. (@)

Labor.—The division of labor into skilled and ordinary has been made largely upon a basis of wages paid,
rather than entirely upon the actual quality of mechanics’ or smelters’ work. Had this latter mode of division
been carried out the number of “skilled” laborers would have been reduced to about 100, and the ordinary
laborers would have been correspondingly inereased, When considered in conjunction with the labor of all trades
in the United States, undoubtedly this last method shounld be adopted; but in the consideration of lead-smelting
b alone, the method of division adopted seems the more appropriate, for while the quality of work may not reach
the standard of the ¢ skilled” workman in many trades, there is, nevertheless, not only a wide difference in most
cases in the pay, but as well in the degree of responsibility. This has influeneed likewise the daily wages earned
by each of the two classes, and perhaps no better insight into the character of labor and wages can be gained than
by the inspection of the average wages per day given herewith:

Percentage

Ori . \ of peor d}om
. . | Orllinary la- | wages for

Region. Skillod Inbor. Ll I ST

paid for un-

L © lskilled lahor.
TIHNOIS vecmemevnnnrsvmsnvanvanssonmnesnosan $1 50 $1 14 73
FOT M ea st esenaen mssemmcacamnnrnannnas 127 120 100
TWis00nain cenvieiinerememneimnnerinnonn, 218 128 50
KANBNY cncnavneennrnrsanananueosnissasinne 1900 103 82
B T 1017 P e 103 132 | 68
Somth and oast of Ohlo Tiver. . ccenveeen... 160 100 67
AVETOZD ¢ vovvvrrnmnmnucnmanreremeanannn 183 131 08

1t is observed that for the entire country the day’s wages for * ordinary” labor averages 63 per cent. of that

for skilled labor.
d  Missouri, where smelting opcralnons are condueted on the most firmly-established basis, and which wields the
greatest influence both in the number of laborers and in the methods of treatment pursued, is found to agree most
closely with this ratio; south and east of the Ohio river coming next. Kansas would naturally vary from it, for
not only is the average made from few (three) establishments working side by side, but also the method of reducing
ores is upiform, being the Scotch hearth. In Wisconsin the gap between ordinary and skilled labor appears
greatest. By the schedule it would seem that the smelter for the same class of work received from $1 to $3 50 per
day, and the only manner in which this wide variation of payment for the same work can be accounted for, is the
scarcity-of responsible ¢“skilled” labor in a certain distriet, for the excessively high wages are paid in only one
locality. ¢ Ordinary” labor, on the other hand, is to be had with much greater ease. In Iowa, strictly speaking,
no division between ‘skilled” and unskilled labor should be made, nnless that one man was nominally held more
e responsible than the other. In Illinois the conditions are somewhat similar to those of Kansas.

As to the kinds of labor, it may be noted that the dressing and smelting of lead ores require three classes, the
mechanic, the smelter, and the millman, the skilled of one class receiving about the same as those of another class.
The miliman is employed only in Missouri, where dressing-works exist, while the mechanic and the smelter have a
nniversal distribution. Ixcept in the case of the large companies necessarily requiring dressing-works on account
of the very low grade of ore used, the preliminary treatment of the ore consists merely in a hand-sorting, and
subsequent washing of its dirt by means of hand-jigs placed over small streams, which operations are usually
performed by the miner, before sales, buti sometimes by the smelter, who then deducts a eertain amount from what
would otherwise be paid to the miner.
£ As to the relative proportion of “skilled” to ordinary labor, no definite statement can be made for the

arrangement by states, this depending entirely npon the kind of processes and number of each employed, and the

proportion existing between these two divisions in any state wounld be entirely changed by a change in the mode
of treatment. .

aIn addition to the fignres for ore received and product obtained, together with their respective values given in thetable, there
is & Ly-product of the zine works of Illineis (Table 59 and page 827, resulting from the working up of ¢80,000 pounds of mineral valued
at $17,000, and amounting to 476,780 pounds of lead, valued at $10,071. As this was purely an accessory product of the zine works,
requiring but the slightest plant beyond that in regular use, and accounted for under that industry, it was considered beat to bring it in

after the manner adopted, instead of placing it on the tables setting forth the regular lead mdustry These small amounts wield
comparatively no influence over the lead tables as presented.
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AUCTISSORY PRODUOTS OF THE LBAD-SMELTING WORKS,. : a

The nickel and cobalt mattes are at present:produced by three concerns in eastern Missouri, though such was
not the case in the census year. This product has developed with the establishment of Dlast-furnaces, and will
become permanent wherever tlie metals occur in the ore. The mattes are shipped from the United States containing
from 15 to 20 per cent. of nickel and cobalt and 5 or 6 per cent. of copper. The product, white lead, has also
developed within the past two or three years, and comes directly from the swmelting operations in the Senteh hearth
process, being manufactured from the lead fume given off in this process in combination with lead slag and earbonate
ores. A portion, however, of the fume, called blue lead in distinction from the white lead, is sold direct to rubber-
works. Itis easily surmised from this that the other smelting-works will soon have a produet additional to their b
pig-lead. Indeed, such is already the case, for 4,092,120 pounds of slag have been purchased from various parties,
averaging from 25 to 40 per cent. lead, and valued at $9 50 per thousand pounds. The value of the products as
given in the table might, therefore, be increased by $50,160, which figures will probably be exceeded another year.

The floating eapital given is that usually employed, but it varies very greatly, according to the increase or
decrease of the speculative desire. The fixed capital is, on the countrary, quite regular and steady, being the
value of the land (surface only), furnaces, and machinery. '

The percentages of capital employed in the various states are as follows:

Region, Fized. Tloating. Total.

Per cent, | Percent. | Per cent.

THINOIS vavevrenmusscaerssonnsucncsansonnaas 1.9 421 2.0
Town. ceeevnencnnnn 1.7 a8 . 1.0
‘Wisconsin 3.0 14.4 7.8
TCOTIBNS 2earmacrsrmsosssvssmaanananaasssnunn . 1.0 6.9 3.4
Missourd ) 90.0 60. 8 8.8
South and east of Ohio river.....c...ccnet 1.2 2.8 1.5

L0+ 11 S A 100.0 100. 0 100. 0

In table No. 54 the statistics are also combined so as to show the work of the two great regions—the Upper d
Mississippi, comprising Wisconsin, Illinois, and Iowa, and the Lower, comprising Missouri and Kansas, and as
well, also, that south and east of the Ohio river. The very glight extent of the operations of the Upper Mississippi,
as compared with those of the Lower region, is to be noted. The former’s percentage of the raw material worked
up in the latter locality is only 15.2, the values not admitting of comparison on aceount of the fluctuation in the
price of lead throughout the year. The percentage of the pig-lead product of the Upper Mississippi region to
that of the Lower Mississippi is 14.1, but this is diminished if we take into consideration the accessory product of
the latter, nickel and cobalt matte and white lead. Again, but 11.5 per cent. of the labor employed in the Lower
Mississippi district is employed in the Upper, while 8.6 per cent. expresses the percentage of the days worked in
the one, compared with the days worked in the other. ‘

This superficial method of comparison is given merely to present a little more readily and forcibly the wide e
difference between the two localities, much changed from the condition of former times,
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a TABLE 54— Lead-smelting works.
BCOTCIL HEARTI PROCESR,
Total. Upper Mississippl region, | Lower Mississippd vegion, &mm'n’;:fgrlzi};ti’u(;‘l: Ohio
Quantity. Value. Quantity. Value, Quantity. Valuo. Quantiby. Value,
. FURNACES,

Mineral eyes.-cooceevanes {11 L1 PR 6L L O,
Slag Oy08 cennenss ST P, i 10 [
MATERIALS, A B h

Yuel used in reducing oves, ote.:
Conlyecnnennereeeirsenneannnapounds. . 144, 560 $18L [oennnnns RO, D 144, 560 $181
COKE vaerceiierineien R pounds.. 2, 304, 000 14, 878 128, 800 $001 2,871, 200 14,277
Chareonl cooeiiiavenens vanees bushels.. 130, 561 10, 808 i, 092 456 116, 500 9, 850 16, 000 $500
Wooll waenanien Cemasiemeaiiians cords.. 2, 805 ' 0, 810 701 3, 836 1,938 3,011 050 578
Fuol used for power:
Coal.covviiianiienieeaveaea s pounds.., 8,795,422 8,684 | - 19, 000 43 8,776,422 8041 |eeeiian tvnnenfianrrannen.
Wood ceenaeiiinaias vaevssen.COTdB.. 305 L P P . 576 638 19 48
Other supplies:
FIINCS e ecaiinraamiiannaan R /11 1T TN DO 2,705 |. 2,708 |ceerinoermmnanfiaiiannsinnnn.
Trinished materials voaeveeinny e VUG . |ecvrenrermunsan | 13,432 11,082 .oeoooiiiol 600
Tatal value of all supplics. ... ..... 58,181 |. 50, 955 L1l
Ores reduced: —— R R S et e
Total of all ores of each metal ..1bs.. 68, 042, 034 1,610, 629 1, 509, 822 1, 012,000 27, 303
LATOL, = = e e AT et W e i B
~Skilled laborers. ... eraeaas verenen NOL. i . 16 [eeeneniannaee.. b2 1] R, L 3
Number of days employed......-..... BT 887 | covvemrieninnns 2740 foaviieiivann. . iR T Y B T00 |,
Not WREOB. e ieet e ciiieie el Cheeerrannsrenes 118,807 [cooiaacin arenn R [ P 114,700 | ouivecisnnnns 1,185
Ordinary luborers .......... freerrnemeeaedy LU I [P I - £ PP B liaweenns PR
Number of days omployed.....oono.. 20,487 {....cineiee - . i P L0504, eeveninnann.
Nt WaZeB.veivaneas RN teemriearenes 38, 008 99,040 fooaiiiiiiiin 1, 050
Total WAges . covemennns eaerereraaas 1066, 812 §. 143, 046 w—»—«-w‘),}-;,':;
. BTAFF, ' R R TR S s | . -
Number of staff ... 15 s LI P
Salaaries of samo ........ veennes 18, 540
PRODUCTION, T I
Pigdead oo pounds.. 48, 180, 785 2, 014, 004 §, 001,181 201, 305 30, 991, 766 1, 718,069
Nickel and cobalt matte..covues, POUNAB. ] eerenvrenennnns [ Y I PR, e e PO
Whitolead..veininianeas reerann pounds.. 2, 150, 100 86, 244 ’ S P weeee eeas 2,150, 100 86, 244
Bloolende e iiiiinan can oo pounds.. 848, 480 12, 167 348, 480 12, 107 Ceserseaaan
Total value of pro@uob.....ocoveiviifonnrecceennanuns 2,113,405 {....... e Q1,5 e | 17.7 w, 55() ?5,5\)0
CADITAL, R e et T IT R T ST e
305,205 [Lveimaniiaiiiains 40,246 [....... vrenans 330,060 |..... metamnaes 10, 000
259,700 1. iveniciannnin- 44,000 [conrennannas . 205,700 {oaeicaaiannan, 10, 000




INDUSTRIES OF THE BASE METALS.

TABLE 54.—Lead-smelting works— Continued.

817

. AIR PROCESS, BLAST PROCESS. FLINTSIIRE PROCERS.
Total. Upper Mississippi Towor Missisaippl Lower Misaisalppl Lower Mississippi
region. region. rogion, region.
Quantity. | Value. | Quantity. | Value. | Quantity, | Value. | Quantity. | Value., | Quantity. | Valne.
FURNACES,
Mineral yes.-cauvirmrreeinaieniincinanaaes ) 22 |eenernninnns [ P 1B ecneicnnins ) B
SlAg BYEB sieerivmercea i iieiian e | ) N PO N P U K
MATERIALS, ‘
Fuel used in roduocing ores, ete.:
(o7 POUNAS. fewrarnnreans]enns FUTUT IR FUTR FOUTURERI IO 40, 000 $102 | 3,201, 840 47,163
(013 1L RN pounds.. 78,000 $360 78, 000 P00 [veeemeramnnilocaraaens wes| 4,067,660 14,881 |neeecsvocnncloacvninannan
Charcoal covvveeee conmacanuas lLushels.. 100 12 100 b D N 18, 000 1,080 fienuarcacmafocnnsnsnanms
R 2T T crraanen cords.. 8,510 8 441 760 2,502 9,750 $3, 840 5, 806 10, 780 1,700 3,581
Fuel used for power:
820,120 1,028
2, 504 5,008
‘Other supplies:
FLUKES < v ceeminaaennnnrans cannnn 1,648
Tinished materials 5,100
Total value of all supplies ...ccocoacifinnenaainn, 8,888 |.oeinnaeians 3,871 | e, 4,067 |oeeinannnn 08,180 [veeuannren . 23, 420
Ores reduced : '
Total of all ores of onch metal...1bs..| 9,041, 507 248,804 | 4,107, 928 108, 650 | 5, B38, 84 130,785 | 18, 072, 530 810,785 | 7,162, 000 138,226

LABOR.
Skilled JADOTOIS. .. veuanirenirnneansnns
Nuamber of days employed..
Nob Wages ....ceevianaeennna,
-Ordinnry 1aborers. ...cocvaeean..
Number of days employed .. e
NCb WOZEB . avrernrnnnennrmrnnnas DTN FRN 7,920 |oeerinnn - 8,000 |oeerennrenns 4,830 |.eenrnnaens 50, 006 13,626
Total WAZES nurvveriieninnnnen risenmsfonarnmneanas 19,608 [.vnvnnnnnn. 9,028 |......cuiies 10,680 |veunanian P 76,728 |saeraevan .es 21, 275
BTAFY,
Number of staff....ocenennene.. FUNUOURPIN PPN PRI RSP IPIRPRRMPUIY PO PR 10 |.....- S -2 PO
Salaries of same .. . . RS 18,028 [cevennennnas 8, 000
Pig-lead 6, 637, 319 310,446 | 2, 520,888 122,118 | 4,018,431 188,880 | 12,478, 614 G5, 000 | 8, 048,440 167, 626
Nickel and cobalt matte. .... annen BT CE T T e s e O Y [ 88, 203 [ 2 P
White lead «oecvvvennnnnnnns vevens Y0160 T2 TR PR PRI Py POy A ] P, 18 (P PP s IR veeveas
Bluelend....ccevvreemnniaaianaas 2L o o T e e ) R
Total value of product......... eeann [T 310,446 |..avennnenn - 122,110 jaauennn. 188,880 [veeeumvares TO0, 618 |veerervananns 157, 026
CAPITAL.
Capital, ixed +vovvueennn veasranianaan RPN P, P 31,672 |-eervennenns 17,008 [ocenvannnen. 14,807 {reneiainenn . 828,482 |.... . 120, 000
Capital, floating DB, 545 [ eeeeeeranas 47,800 {ocemnannnnn, 98,245 levaannvanen . 15,000 {eruevannenne 25, 000

VOL XV~——-5H2
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a In explanation of many of the details of this table reference may be had to the remarks on Table 53. It is to
be noticed, however, that the number of furnaces is substituted for establishments, as showing the extent of the
plant in use in turning out the product. The figures of the subdivision *mineral eye” are intended to represent
the furnaces engaged in smelting mineral, while the figures of the second subdivision represent the extent of plant
engaged in working up the residues and slag resulting from the first treatment of mineral.. The process by the
Scotch hearth is nearly the ouly one employing this secondary treatment, since it can be done with no appreciable
additional outlay for maehinery, the requisite power and - blast being obtained from the same source as the first
treatment. On the other hand, the air-reduction process would require not only a greater outlay for a proper
furnace than the other, but fmlso power and blower; consequently, since the secondary treatment is generally not

b considered profitable by the smelters nsing this process, the slag of these furnaces is usually thrown aside, and, if

opportunity offers, is sold. Associated with the blast-furnaces, as an essential part of the plant, are one nickel
furnace, one improving furnace, and eight roasting furnaces.(«)

Regarding the supplies consumed, the arrangement in this table gives a better idea of their dlstrlbutlon than
that of the preceding table, and it is in part explanatory of the varying amounts consumed in three regions as well
as in separate states, as shown in the first table.

The percentages of ore worked up by the various processes are, for the—

Process, Per cent,

¢ Scotch hetrth cuveueveiiiiinisnnrucnaarncns, 62, 47
Ajr-furng2ces. coeeea .. rnssementrmma e 10, 81

1] T 18,28

B T 11 7. 64

B 17 ORI *100. 00

Of the ores worked by the first process, 83.08 per cent. was smelted in the Lower Mississippi region, while but
13.65 per cent. was smelted in the Upper, the remaining 3.27 per cent. being that worked in the east. This
illustrates very well the relative magunitude of this process in the three regicns. The woik of the air-furnaces is
more equally divided between the two western regions, the percentage of ore consumed being, for the Upper
Mississippi region 41.32 per cent., and for the Lower Mississippi region 58.68 per cent.

The average day’s wages earned m the different processes in the varions distriets by skilled and by unskilled
d labor are as follows:

WAGES PER DAY,
Process, Locality. - -
Skilled |Ordinary
Iabor, lubor,
Scotchhearth. . ivecunnan... Tpyper Mississippl..oceenaaess. $1 45 $1 20
Lower Missisaippi.ocanervannes 211 1 63
South and East of Ohio river.... 150 1 00
AXCIAZE et ivinnaaaenniens 207 148
i
¢ Afr-farnace...ccevenuneane| Tpper Mississippl cooeennninia, 252 139
' Lower Mississippl caceiiunevennns 188 148
, ATVOALZO e cnaensnernanoanens 217 142
Dlagt cvevnn emniennnennans Lower Mississippl.acaesaviennns 146 1822
Flintahire ccocavevviiiiees Lower Misalasippi.coieanvaiinins 184 132

The fact that the labor of the air-furnaces is paid more than that of the Scoteh hearth is due to the location,
the Scoteh hearths being located in the region of low wages, and the air process in the region of high wages, as
previously mentioned, under the diseussion of Table 53. That the skilled labor of the blast-furnaces is as low as the
figures represent is due to the fact that it is not of as high a standard as that of the first two processes, for hers
£ superintendenceismore strict, larger salaries being paid formetallurgists and managers, whose duty is theimmediate
supervision of the operations and the laborers conducting them. The labor of the Flintshire process, on the contrary,

" i of a higher type than that of the blast-furnace, and more nearly approaches the labor of the other processes.

The percentage of total yield we find to be distributed thus: ‘

Process, Percentage.
Scotehhearth . coovviieiinniiiiirinnna. 65,5
AIP-FUrnnces.. . vavseriisianieiinnnranenn. 9.8
BIASE vucanriiiiii it e '18.8
Tlntshire .oovvve e voriiaiiiianinennns 5.9
b 1 72 ) 100. 0

a From the data derived from the mining schedules of the parties owning the furnaces, i.t-' seemed proper that the Eastexrn works
should be included among the Scotceh hearths.
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In addition to this, there must be taken into account the white-lead productiou of the Scotch hearths, and @
the matte production of the blast-furnaces. ‘
The percentages of capital employed in the processes are, for the—

Process, Percentage,
Seotoh hearth...... .. e . 50.0
Adrfurnaces........ 82
Blast coevervannasian . 80,7
FUDtBIITG voeeencieeiie e en e, 111
These are the leading peculiarities of this table. 13

TABLE 55.—To produce one ton of lead, by states and regions.

Value of Total . Total Total

op | Valueof | 2 ot wages \

Btates, V%lll":i of othﬁr ‘;:;‘}us?lg_f Ore used. nﬁpimber puitl, in. e:'z[;?ff}}z

* B0 €8, of days. | cluding *
| P plies. ¥ stadk.
f
! Pounds.
I TUHNOIS o neeeecacnrananens reeannes $1 20 $0 53 $1 73 | 2,015, 07 2,75 | '$357 | $40 57
h JOWR. couveeirivenninrnaionnss aareasmes 144 88 232 | 2,851.62 3.20 417 30 80
Wisconsin.......... rereamvnanreanann. 214 61 275 1 3,000, 36 3.34 5 63 37 28
[\
Total Upper Mississippi region.. 183 64 247 1 2,057, 44 3.2 4 89 37 79
JCANBRS svnausravrerarsnvasncnnncsvvanns 116 81 197288297 2,0 6 54 13 03
MiSBONT et enirmrraorsvnnsnenncnsnrnnnes 8 m 17 5 51 | 2,702 60 508 10 53 42 76
Total Lower Missisaippi region.. 348 163 611427717 5,84 10 08 19 44
South and East of Ohio River region .. 2 51 1851 - 380|4,31003 4.06 4 41 45 15
Aggrogate . aeeuviienanaiaaaaa 328 101|. 4771281884 6.07 038 30 42
To produce one ton of lead, by regions and processes, "
[
b | I Total
. Total
»| Value of i Tetal wages
Process. Region, V‘El“c‘; of | giher :1'1“]‘;‘151 ‘)’f Oro used.. number | pmdt." in- fo‘;r’&ll
* | gupplies. lie'sl i of dnys, | cluding prial,
phies, ! stal,
) ' . Pounds.

Scoteh hearth o.oooovveannnn, TUpper Mississippi.ceecvemmionenaniniiiiiann canarevannancnes $1 57 $0 63 $2 20 | 2,822, 67 2,08 $3 88 $31 £8
2 N Lower Mississippi..oocoaiieriooinmnmecnrannsncnnaaens vimanns 1907 74 271262071 3.97 877 20 45
Doosreerniiiiissrnanans South and enst of Ohi0 TIVer...vaeimieriimre e 251 185 380 | 4,316, 08 4,06 4 01 45 156

Total all regions .....ecunnene tremmacnmaeasnnetannans P 193 74 2 67 | 2,680, 12 3.8 816 30 00

Alr i Upper Migsissippi cenvennnn eeesamrassisesunsannansacnanasrens 24 ity ‘8 07 8,260, 27 q.61 716 51 08

Do....... ferestsierianens Lower Mississippi.ccoueiaiaaiia rereinnanr e e Veamameeney 192 55 247 | 2,005, 17 3.18 5 27 21 29
Total all TeIoNS. ccvvemrireenivnsiinenrrrvernnronsnannne 211 50 270 | 3,041,156 3,35 6 00 327

Blagt coueenirrrireineieaanas Lower Mississippl.caerrrieaeriinia i ciiiiiciiiiie s ienaen ¢ 86 407 10 93 | 2,807, 68 9,50 14 54 4 60
Flintshire ...... N PR [L0C SN errmeanaanns feteaaresieacitsacen nnnes 8 61 387 11 88 | 8,631, 85 7,33 133821 7353

This table shows the relative efficiency of work in the states, regions, and processes. It is computed from data
furnished by the preceding tables, the basis of calculation being the ton of product.  As it is intended to show the
cost of production exclusive of the value of the ore, values of the materials, etc., are given in preference to quantities. £ ‘
One or two points require slight explanation, As in'the preceding tables, the values are at the furnace, therefore
care must be exercised in considering the contents and studying the varying conditions. Referring to the pounds
of ore required to produce 1 ton of lead, the difference in the figures of this colamn in the same proeess are not only
due to skill in working, but very largely to the degree to which the ore is dressed, some smelters using ore much
more free from dirt, clay, and “tiff” than others.

In Missouri the low figures of the ore consumed ave due to the Seotch-hearth process, while the high figures
for supplies and labor are traceable to the blast and Flintshire furnaces, their ore from its nature requiring dressing
from 6 per cent. up to 70 per cent. or more, roasting and fluxing, But they turn out an immense product, capable
of being produced from the raw material (rock carrying 6 per cent. galena) in no other manner. Consequently,
while more expensive than other processes, there are advantages accrning outbalancing the disadvantages.



820

MINING INDUSTRIES OF THE UNITED STATES.

a TABLE 58.—ERelation of product to lead ores consumed, by states.
' Tead ob- -
Region. regll;g: 1. | taloed from %ﬁuﬁé‘&
same.
Pounda. Pounds.
2,457, 404 1, 685, 797 68,8
1, 987, 582 1,894,824 70,2
WIBCONAIM wevnvuniinernnurorennanevanauaronsaans 7, 653, 809 5,101, 418 66. 6
O] uanere cirnrcacncnsaconnnnnsssacsscnasns| 12,008,805 8, 182, 039 67.8
b
BaNIAS . cnvaamaarscasannss - 9,176, 500 6, 365, 551 69.3
Misgouri ...... 70, 530, 676 51, 058, 060 72.4
TOtA)e cnannssrennsrennsasnmmensancsesancannn 79,707,176 57,425,151 72.0
Sounth and Enst of Ohio River region ............. 1, 912, 000 880, 868 46. 4
AEEZIOEAES < evneeromaaannnnn e 93,718,071 | 86,484, 058 1.0
1 Relation of product to lead ores consumed, by regions and processes.
Lead ob-.
y Ores Per cont.
Process. Region. reduced, tah;g(}n tg.:om obtained.
Pounds, Pounds,
Scotch hearth....| Upper Mississippl...cevee... 7, 090, 972 5, 661,151 70. 8
Do. Lower Mississippl . cuemnnaaass 48, 680, 062 36, 991, 766 76.1
Do. Svuth and Bast of Ohio river..| 1,912,000 886, 868 48,4
LY (U 58,542,034 | 49,500,785 44
Alr . ieiiinniae TUpper Misslssippl vevvneneen.| 4,107,023 2, 520, 888 61.4
d. Do. Lower Mississippl ..o..evunen. 5,833,584 | 4,016,481 08.8
J01] 1) 9, 041, 507 8, 537, 319 5.9
‘ Blash coeenniennnn Lower Missleaippl.cusee.nans 18, 072, 530 12, 478, 614 60.0
Flintshire .....elee... i 7,162, 000 3, 043, 440 56,1

This table represents the average working results of the treatment of ores, While it is impossible to assert
that the product was the actual outcome of the ores appearing in the other column, owing to the difficulty attending
the separation of one year’s work from another, the results are nevertheless very close, and furnish another means
of comparison under the varying conditions of locality and process.

e TABLE b87.—Mackinery employed in the reduction of lead ores, by states.
} !
Horse- ! W | Olh ’Ii‘ota.l £
Regi v of i i ater O or ma- 5 | valus o
Region. I:)a?ngnlegf: i Engines. |Boilers. wheols, (Fumps. Crushers,] Rolls. | Sorcens, | Jigs. ohines, | Blowers, c‘i,l}u'ﬂ?\}
Number, [Number| Number. | Number| Number, | Nunber. | Number. |Number, Number. | Number.
b 61551131 PP OPUIN AU PP SRS [ 3% AP FR RN R, Y D, 4 $1, 5u0
Towa....... 20 2 2 [ 2 T TETYY PSRRI FOURRUIN PO PN O 4 2,715
Wisconsin . cuveenviaananianai s N LTSN P, [N PSP PONOPOIN NN FPT TR P, ] 1,026 -
Total Upper Mississippi region .......... 20 l b 2 b 21 O PP PO PR P, PPN 14 6,200
Kangas ... 45 i 1 ) 15 PO b Y U RN OPPTEN RO 3 1 2,300
MIBSOTIE e varavmnnaransannansn 085 ' 50 35 5 32 13 21 27 104 26 20| 987,435
Total Lower Mississippi reglon.......... 780 . 51 36 5 33 13 21 a7 104 29 21| 269,785
South and East of Ohio River reglon...cerean. l 1 1 4 I [ ) IO (i PO 2 3,700
AZETOZAtO. viane raninirariinnns Crmecnsas 758 I 5¢ 39 22 36 13 25 27 110 29 37 | o249, 035

@ This total includes 5 portable engines.
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TABLE 57.—Machinery employed in the reduction of lead ores, by regions and processes—Continued.

Horse- ’ Total
Process, Region. powor of | Engines, |Boilers. m":&‘; Pumps, Crushers,| Rolls. | Scrcons. | Jigs. oéll‘l‘i’;ga' Blowers. V:ﬁ“lg:f
engines. . . -
) chinery.
Number. [Number| Number. |Number, Number, | Number, | Number, [Number| Nuntber. | Number,

Sooteh hearth .| Upper Mississippi...c.cvnn... 20 2 2 bE: 15 PR PPN FURERVIIN PRI RPNV EER 14 $6, 200
Do.eeue.n.. Lower Mississippi ... 345 12 13 b 6 5 4 4 22 i 17 30, 460
Do.eennnns. South and Enst of Ohioriver.. 8 1 1 4 B3 {earanenans 7 3 IO G leiunnnrans 2 3,700

Total oooifoerenrevnees sunoranervevivavaae 373 15 16 22 9 5 8 4 28 1} 33 40, 360

7 o vasraserofeannoarmes|ovnnaoni]acuas O charmsenns

Blast .evvunoa. Lower Mississippi ... 9 11 52 18 4 150,275

Flintshire .....{.. R 1 T 8 12 80 B licvevarnnn ' 50, 000

TABLE 58.—Comparative view of lead industry for the years 1850, 1860, 1870, and 1880,
Total namber
Value of ma-| Amountof |Number of Product pig- | Value of all
Teor. of gfgg?g_lsh' terial. | ore smelted. | hands, Wages. lead, product. Capital.

| 1850 e aererennrenarnnennns 166 | $1,692,585 |cereeuieer.... 63 | 181,750 [errern cerenn. 42,150, 008 603, 106

23 724,207 |eoeueiinnnnnns 104 45,084 {ieeenrinarann. 830, 222 218, 922

02 2,807,074 | 104, 686, 000 589 237, 628 43, 030, 000 8,499, 188 2,199, 600

57 | 2,405,610 | 93,718,071 726 | 274,418 | *60,404,058 | 8,282,800 | 1,810,504

*See note, page 814,
THE ZINQO INDUSTRY.
’ TABLE b9.—Zinc-smelting works,
TOTAL, EASTERN WORKS. ILLINOIS, EANSAE, MI8BOURL,
Quantity. Value, Quantity. | Valao. | Quantity. | Value, | Quantity. | Value, | Quantity. | Valoe
Number of countles....... 9. 4 2 2 [eecenenens 1feeeiinns
Number of establishments 13 4 4 2 leereaanens E: 2 PO
MATERIALS,
Fuel used in reducing ores, sto.
Anthragito coal . revievrennernerne ..pounds..| 20,142, 110 $25,812 [|..n-n [ 20,142,118 | $25,812 Jeeevarrnnnns PP RN I .
Bituminous coal.......... pounds 276, 233, 280 103,261 || 84,413,040 | $34,418 |150, 030,240 | 101,230 | 20,282,000 | $18,022 | 53, 502, 000 | $43, 687
COKB v mmrenrnnannnns eeteemem——aas pounds 8,102, 000 PV | IO P 400, 000 800 | 2,522, 000 4,037 180,000 | 00
Chareonl ....vcieiiieveciannnannnns 111 7:)37:) 1 10 [NRPPRROPRUIS IRl | POUNpURvi MR (RPN PP [ R P renue
TWWOOE o eciiiirinniranionmernarnmncanns cords 442 1,820 f[-caennnan [ D 442 1,820 |leavacinnnens [ P
Fuel used for power:
(0 U wvoo.pounds..| 20,657,778 14,436 || 2,237, 084 2,237 | 15, 286, 680 9,608 | 1,256, 000 6771 1,778,000 | 1,913
TWood viauninniiiinne cacevsanmeresane (473 0 O e | 1S Y PR, [P e e Ry ..
Other supplies:
Fluxes...... [ — RN
Finished materials........ waeteeiraseemuneune
Total value of all supplies ...cuvenann FRR P 808,023 [l.vemeunannnn 47,050 foeeneriennnn 176,879 {vnienaeannas 25,801 | vewnrs ..| 53,033
Ores reduced ;
GRleNA caieeneiaes Cedenvareaannannus pounds 680, 000 17,000 [[eemsmevacnealeanansns 680, 000 17,000 [cvveneonvcnsfvommnnren ] ernencacanas PO
Blonde creuneciiiinevsiaunnanmnens pounds..] 77,707,802 770,185 4| 18, 032, 837 69, 600 | 45,000,177 | 528,620 5,446,015 | b4, 470
Silicate of 2IN0 v ivreieromenen,. pounds..| 43,880,601 879,116 || 8, 305, 800 01,165 | 11,016, 121 86,602 |.. 23, 150, 270 | 231, 849
Carbonate of zin¢ .....ccveunen weao.pounds.. ¢, 188, 060 85,833 [[-eneerenmacafosnncnnann 548, 060 4,818 [ceannnrnnnns 6§, 040,000 | 31, 020
Total of all ores of each motnl ....pounds..| 128, 046,148 | 1,201,634 || 22,238,137 | 130, 825 | 59, 044, 858 | 630,533 34, 240,185 | 316, 830
Additional ores of zinc whose product was
0X100 OF 7RG emeere vomracnanans pounds..| 100,678,848 | 503,392 [[100, 678, 348 | 503,802 {.uueranensluemnnnennsecmermemmnns|renenecned voriicnianaeecnens
LABOR
Skilled IALOIEr8. . uveseieeissenesanansnauns No.. B50 |vaeamenanann 216 |.
Days omployed .covvnreirrenveraninnnans No 179,185 |.cevenvenann 78, 885
Hot WhZeE ciaevirnncanrsioaormorvesnnnancnans 833,588 levwmuesuennn] 47,088 |...... [P

Ordinary Jaborers.cueeeeecascccrenn waeeesnNowlf 0 805 faaieeioss 238
Days employed vovevveverrcninnieneeen Noo| 0 128,078 1ol 81,002
IOt TAZOB e evneesinennsruvamnonssennennnmnnns 70,49 [leceeieiennnl 40,144 |eveeannnnes 168,308 | cevmeunenns 15,710 | cvunneeanas 13, 288

Total WRZES cuenrrrvennaccnrnrsvnrancmenmreamnnnns sens 510,987 floeceveninind] 88132 1..iuiicnn, 231,77 [cevnennnnnss B9, 802 | crnvascnnnan 125,192
STAFI'
Number -...c..... fremeeearsacasesmasan i
Balaries....coveoaanns PPN
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a v - MABLE b9.—Zinc-smelting works—Continued.
TOTAL, EASTERN WORKS, ILLINOIS. KANSAS. MISBOURE,
Quantity. Value, Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value.
PRODUCTION.
Pig-lead .ovuneunnnmmmmcronrannicniannans pounda. . 476, 780 B10, 071 [oceneniranns]innmecinnn 470,780 | $19,07L jevvenrnmmnenliammeiiani] teinineennnn [
BPelter cerannvmcnamamrc i pounds..| 46,477,000 | 2,862,712 8,426,831 | $725, 670 | 21,807,038 |1, 243,001 | 4,902, 053 | $270,408 | 11,341, 177 |$014, 564
ANl 5. S (11 AP S RPN pounds..| 20,213,031 763, 738 || 20,213,631 | 703,738 |iecueerevrni|oonanscsncfeneocnannnce|nnnansnnne] snrncanassasleceiasns
Total vR106 Of ProdUCH. covern vansesnaneaea]onseeniscrsuas 8,645,621 {loueernraennn 725,079 |.ueves connen 1,262,072 |.ceviniannns 279, 468 | vevinnaannn. 014, 504
CAPITAL. N

Capital, fXed « vovvriarmeriecccamice i 811,200 Jjauveeevrannn 125, 000 895, 200 98,000 | cevunnrannas 195, 000
Capital, flonting Vewvanan 880,120 [l-cuierracna- 67,120 |.... 198, 000 (110701111 2 R, 55, 000

Table 59 represents the statistics for the different regions in which the zine industry is pursued.

The number of establisliments embraces only those engaged in the production of spelter, and in the east it
should be observed that while the figures for the product and the ores consumed are deemed reliable, authentic
data for the supplies, ete., were so sparse, owing to an inevitable omission of personal visits, that their igares must
not he accepted with the same degree of eonfidence as those of the remaining localities.
¢ TRegarding the derivation of coal, excluding the anthracite sereenings which are usnally purchased from coal-

denalers in the large cities, we fiud from the schedules that supplies were obtained as follows : -
Region. Supply. | Ter cent.
- Pounds,

Lower Tllinois (tho Big Muddy field)....... 53, 280, 000 18.6
Tpper TIUNO0IS cvevne e ceriieianeinaans 174, 832, 929 58.7
Kansng ccoeuennnn. 80, 538, 000 10.3
Bagtern Helds. oo onmmenne vncrenacen e rannns 3G, 650, 130 12.4

A 206, 701, 050 100.0

at the prices, respectively, of 81 63, 1 27, 80 95, and $2 per ton at the works, The Missouri works nsed Illinois
coal mined from 12 to 40 miles distant, the eastern works coal mined at various distances, the remaining works coal
mined in elose proximity. The processes pursued in Ilinois in smelting the majority of the ores, had, on aceount
of the regenerative furnaces used, a marked influenee upon the amounnt of coal consumedl.

The coke used in Illinois and Missouri came from Saint Louis, being an inferior quality of gas-coke. That
used in Kansas was made in the vicinity of the works, and was of a quality greatly superior to the former,

The derivation of the ores of ziue is noted further on. Of the total ores of zine of which the product was
spelter, namely 127,366,143 pounds, those smelted in eastern works form 17.5 per cent., those in Iliinois 45.8 per
cent., thoese in Kansas 9.8 per cent., and those in Missouri 26.9 per cent, ‘

@  Values of zine ores.—The price given is nominally based upou the market price of spelter in New York; but
in reality, owing to the immense size of a few cstablishments, it is entirely controlled by them. Thisis easily
~done on aceount of an additional product tnrned out, namely-rolled or sheet zinc.

Zinc ores consumed.—The disagreement between the ore returns of the mining and the smelting industries
appears at first sight enormous, but it can be entirely accounted for. As the simplest and most expeditions mode
of explaining it, we present it in a somewhat snmmarized form, thus: From the smelting schedules, deducting
630,000 pounds for lead ore given in thé total ores of zinc-works, we have—

Tounds.
Total zine oves smelted (of whieh the produet was SPEHET) . ov.veeeesviieit et o e e 127, 366, 143
Total zine ores smelted (of which the produet was 0xide 0f ZINE) oeveterevrveer e iees e careeanes 100, 678, 343
, Total zine ores smelted..o.oo.oenoon. .. et S P 2283, 044, 486
1 Zine ores purchased and at works (but not smeléed) ..ooovo oo it i e e et s 2,435, 965
Total ores of zine shown on SMEIEING SCNEGAUICS - oo e ee et oes eee ceee cem oo cmeeas e emmae anmns 230, 480, 451
Bastern ores per mining sehednle vu. e oo iviiieiar i e i e enn s et aeeeanaanan emeenn 148, 318, 000
Western ores per mining seliedule ... oo ittt e e e e e e, 03, 418, 000
Total shown on mining schedules, a8 MINCA ... .. .t et e ee e e e e e e e e 246, 736, 000
Total showu on smelting schedules, as mined ... oo o iut et e AR feeeeeene 230, 4380, 451
Difference in favor of mining schedules, to be accounted for........ocvueonene e emmane . 16,9255, 549

Or 7.9 per cent. expressed in a percentage of smelter'’s returns. TFor the full understanding of this discrepancy
the composition of the figures given above must be considered, For this purpose we have used the terms
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¢ Western” and “Eastern”, the Western division comprising tha southwest region of Missouri and Kansas, and a
the northwest one of Illinois and Wisconsin, the Eastern division comprising all the works east of the Appalachian
mountains. It may be observed in this connection that the ores mined in the above divisions are smelted by the
works in their respective divisions and not transferred from one to the other, except in the case of Tennessee, a portion
of whose ores goes to the Western and a portion to the Eastern lelSlOll. With this understanding, and bearing
in mind that we are dealing in a case of smelter’s returns, with the total ores that have reached their hands,
whether smelted or not, we first notice the total ores of the west, which are again immediately afterward presented
in the two sections of the southwest and northwest for more conclusively tracing any difference of returns appearing
in this division.
WESTERN DIVISION.

Pounds. b
Total ores appearing on smelter’s schedules, as mined and purchased, including ores reduced to oxide of
zing in the west. ... ooveneniine s PR 110,201, 971
Total ores mined, as per mining schedules .. .uovvmms cein civiar ciee caiiiaiie vrrver e ane s s enee aes 98,418,000
Excess of ore per smelting roturns over ore per mining reburns ... vovovn oo iniin il . 11,873,971
‘Or 10 per cent, of the ove appearing on the smelter’s schedules, traceable thus:
Tennessee ores mined and smelted, balance each other.
: Pounds.
Ores mined in sonthwest distriet, as per mining schedunles...... ... ek e saeee et benne e 83, 104, 000
Qres mined and purchased insame district, as per smelting schedules..ow omni i immenecvinraeecaen . 84,172,951
o — c
@ Excess of ore per southvest smelting sehedules over ore per mining sehedules ... oo ooliL.l. 978, 951
Equivalent to 1.1 per cent. of smelter’s returns, much within a legitimate variation.
Pounds.
" Ores mined in northwest district per mining sehe@ilos. ovvaa veoierviien e e e veme- 15,834,000
Ores mined and purchased in same district per smelting schedules. .. ... cvo oo, 25, 637, 020
Excess of northwest ore per smelting returns over ore per mining returns ... ... oo o0 10,408,020

Lauivalent to 40.6 per cent. of smelter’s returns, A large difference, but to be explained in the same manner as
was the large difference between the lead returns of the same region,

" BASTERN DIVISION. ‘ d

Previous to presenting the figures relating to the work in the Itastern region, it should he remarked that the

fignres representing the orves consnmed in the manutacture of spelter are deemed correct. In the case of ores

yielding oxide of zine, the figures are drawn from several sources, such as, 1st, the returns of the ores by the
manufacturers; 2d, the returns on the mining schedunles that can be traced to their actual destination.

Tonnds.
Total ores appearing on mining schadules of the east ove oo iemon iy el 148, 318, 000
Totals oreg smelted appearing on smelting returns .. oo e i s imeee e ea e 120,188,480
Excess of ore on mining returng over ore on smelting retums ... ..ol ilaaao o0 28,180,580

QOr 23 per cent. of the smelted ores. Upon investigation of the mining sehedules this entire amount from eastern e

mines was found not to have been smelted, nor to have found its way into the hands of the smelter. It is due to

various legitimate causes, the chief being the want of preparation by mining companies te reduce their own ores,

and o consequent accumulation thereof until late in the year, their mines being worked during the entire v(,'u"
By the following scheme the diserepancy will be seen to be thus (llbtl‘lbu‘ted

TPounds.
For the entire conntry, ore by mine returns exceeds ore by smelter’s returns by ceieceriemamaee cnesaews 16,258, 549
Tror the Wostern division, ore by mine returns less than ore by smelter’s returns by........... P 11,873,971

Tor the Eastern division, ore by mine returns execeeds ove by smelter's returns by ... ceeceeiewae. 28,129, 520

The excess of zine ore on mine returns of the east not only halances the deficiency of zine ores on mine returns
of the west, as compared with smelter’s returns, but leaves an excess of zinc ore on mine returns for the entire £
country of 16,255,549 pounds.

TABLE 00.—Percentages of metal obtained from the ores, by regions.
l

Region. Ores reduced.| Blende.. | Silieate. | Carbonate. ()ll);t(z)x(:lxl:ég ltlgfgégb

Tons, Per cent, | Percent. | Per cent. T'ons. Per cent.

Tastern WOrKS. cuveneenecasensrsoanas 22, 238, 137 62.7 HY 2% 2 P 8,420,831 | , 3879
TNlinois 58, 364, 358 8T 20,4 0.9 | 21, 807, 088 87.4
Kausas 12,517, 463 L 4,002,068 |  30.2
Missounr 34, 246,185 16,0 67.6 16,4 | 11,841,177 38,1

Total ceceverrniianeraiacinnes 127, 366, 143 ; 61,1 34,1 4.8 40, 477, 009 6.6
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a The following represents the iaercentages of the total produ_ct obtained in each locality.

Region. Per cent.
Eastorn WorkS.. cvrvvameamavacenausasnnnes 18.13
Tllinois, Ln Salle and Peru regions, and one 40.9
small concern in South Ilinois.
Kanans (easternpart).ccceuemansaerncennns 10, 53
Migsouri (Saint Lonig).ceaeaeernciennennn. 24,4
TOAL cvenerrrresvannanensannermnsanns 100, 0

b A small amount of lead from mineral coming in with their zine ores was produced LY one establishment in
Illinois. This was obtained in part direct, and in part Ly dressing machinery, and is accounted for both in the
note under the lead industry (p. 814), and in the table of grand totals, No. 53.

TABLE 6l.—Average cost of materials, labor, ete., per ton of metal produced.

Total Total

Region. Valug of Yg%ﬁgr"f value of | Pounds of ngr?x%%r wages, Total Tox&a of

fuel, supplics. sup‘;;lllies. oro used. | ¢ daga. mclnding capital, | product.
Bastern works.....co.oauns $8 69 $2 01 $11 30 5,277, 04 14,02 $22 84 $45 50 1
C TIHN0i8 avanervnrarenrrnses 12 62 3 b5 16 17} 5,416, 17 18,70 23 67 54 40 1
TEANBAB vamamnroaenaercmenns 7 56 278 10 84 5,106.10 { - 13,24 26 78 03 43 1

MIBBOUTI - emeae amerenennne 8 05 140 9 4b 6, 080, 26 10.07 22 08 44 069 1 ®

Totalosurraneaesnanns 10 26 277 18 03 | 5,600,987 18,20 23 26 51 26 1

The percentage of capital employed in the various states is as follows:

Region. TFixed, Floating. Total.
Bastorn WOorks. cvaaresoncnenrnmarasns 15. 43 17. 6% 10,13

) TInoi8 vevevevneranns 48.7% 52. 03 40,8

(l | Kansas .. ‘_11. 8% 16.73 18.1
Missourl... 24,01 14. 43 20, 9§

Total 100, 0 100, 0 100.0

The high percentage of the capital employed in Ilinois might maiuly be assigned to two large works. The
fixed capital conveys an excellent idea of the extent of the plant.

TABLE 62.—Representation of the furnace plant of the zinc smelters of the western states.

Nomber of Numbor of Number of Total Total d&ﬂ ¥y Numl{)er of Number of

amber o . umber o; . Total num-| capacity | reverbera- | Number o

" Numberof re. Number of re- | M.and H. | Number of re- D

Region, Belgian . Stemens ber of in pounda of | tory roast- | roastin

furnaces, | tort8ineach. | fuyngoeq, [ tortsineach. n?r’ﬁﬁﬁ‘.fa torts in each. | rotontg, Doated | ing.fur. Kilns.
.ore. nfces.

TIHNOIS wevrencecairainn, 25 | From 50 to 127. 3 | 101022 of 284. 4 | 20f800,2 of 288. 4,188 205, 260 -2 5

Kansas ..... cee 8 | 4008, 4of 100. L [ U 816 86, 000 18 0

Missouri 26 | 90to180...... L S 0 Jeveoraicnnisannas 2,628 189, 500 [ b
Total 11 R 8 |eeemencnnns T N 7, 632 484, B0O 44 10

Nortz.—Of the roasting-furnaces 2 aro ges, 2 hot-air, 10 ordinary, of from 2 to 4 hoarths, 1 automatic.

This table is representative of the furnace plant of the zine smelters of the western states, that of the castern
not having been obtained, owing to the nonvisiting of their works and the impossibility of getting satisfactory
results from letters alone. In giving the number of furnaces, single furnaces and not blocks are understood. DBut,
of the extent of plant, the best idea can he gathered from the number of retorts, the average daily charge of
f roasted ore per retort being 50 pounds. The roasting-furnaces are usually of two or three hearths, and are
caleulated to keep even in their work with the demands of the Belgian furnaces. In addition to this plant, there

are drying-kilns for retorts, condensers, and tlleq, all of which are made at the works and included under finished
materials in Table No. 59,

TABLE 63.—Mechanical plant employed in the reduction of zinc ores.

Reglon oworof | Tngines, | Dol Yyater- | p Crusl T Other Tonof

gion, v ines, oilers. i , 3 tolls, R igs, 3 X

, g ]()mmnoe : g 8 wheela, umps, rushers olls, Screens, Jigs machines. Blotwoers n;:‘gﬁian gr T.

THNOH waeeee - 320 9 13 1 9 3 1 12 7 23 ‘2 #0, 774

Kansng .cooveenen 100 - 3 2 . 8 5 lineeeiracann ;7 PP 6,925

Missouri......... 153 ] 4 L I : 8 3 2 [ VO 10, 710
Total ceeennnn 53 S 19 1 15 3 30 20 9 26 2 58, 460
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The labor of the zine establishments is much more capable of a proper division into “skilled” and ¢ ordinary” a
labor than that of the lead-works. The line of demarkation is quite sharp, being usually drawn betweenh the
“long-shift men? and the “half-shifts” among the furnacemen, and including, as in other cases, mechanics.
among the “slilled” workmen, and yard hands, etc., among the ordinary.

The following are the day’s wages obtained in the different localities:

Eastern Works..ccveeveereennn. $1 65 $1 88
AT T3 7 DU S 105 183
Kansas ceveeevnennraeerenicnns 1908 183
Missouri, ccveennearann s U 2 20 174
Total vavevnramrvenonnannnns 186 1387 )

T]'Je skilled labor is by no means all of one class, but the daily wages paid range from $1 75 to $2 75. This.
labor is also mostly foreign, consisting largely of Belgians coming to this country both at the instigation of the

zinge su1e1te1's and of their own accord.

THE COPPER INDUSTRY,

TABLE G4.— Copper-smelting works.

o
EASTERK WOLKS, WESTERN WORKS, TOTAL.
Quantity. Value, Qnantily. Value. Quantity. Value,
Number of eatabishmoents «oeevrvrmeceiinervemesnsecanas veemeeeonans [ P, b3 -3 [
MATRRIALS, =
Fucl used in reducing ores:
Conl vavsciianna e eaannrineaaane vaen [ pounds.. 15, 488, 600 $28, 626 32, 141, 867 $38, 077 47, 625, 887 $87, 703
L8703 o leeerreasiascaans... pounds.. 524, 000 1,585 4886, 000 1,498 1, 010, 000 3,083
Chnchnl ceeustirnecnrnansstinan «esssbushels.. 1, 816, 000 131, 500 40,022 6, 260 1,801,022 137, 760
NYO00U +acemniieeersnnmnnnecnrenseannssermonaneassmnmnnenn cords.. 18, 100 29,185 10 40 18, 110 29,175-
Wood coeeas veiviniiienraaen hemnaseans hmacasrarennuaranes poles b, 500 1,833 26, 500 8, 500 31, 000 10,338
Fuel used for powor: :
CORY tninerreevrinnasnasenar smanmeaanen reeecrreennaas pounds.. 4,800, 000 7,208 4, 520, 400 8,385 9, 420, 400 15, 603-
Wood ...... sessrmentamean fremmsacansnnacnananenaanavens corda.. 1,460 8,070 [ieenerinnoonenna]acinruncneianans 1, 460 3,676
Otber supplics: !
FIUXOB sourivnsnnacnirnnnansseosanen erseaeuesumnans peeec¥lne. o 2,000 | eerveransvonnan 5, 520 7,520
Finished matorials cveerecvelvoannras civnnrasansnciaas Talno. ) e eaaenes 10,000 |.aeeensnnirarnnn 23,558 |-eranacereronnas 88, 653
Total value of ALl sUPPHEB veveemeirnenenimecncnscnsncnns P 215,528 |.avenvrsornncnnn 112,783 |evnmuuauer cauns 828, 308
Ores redugod : - I
IVALLVO COPPOL. - vnvaniannrcvanrraneansncrornnseesen  POURAB L[ icoaenmmuneians]iaamenioniiarans 68, 361, 070 5, 842, 900 58, 861, 070 B, 842, 909
Other oros of cOppPeY.....-.. ceeae . 66, 099, 023 [T 211 I D €8, 099, 023 652,801
Nickoliferous pyrrhotito «oeeeecoccinieaciiinieneennnns 14, 850, 000 150,000 foueunsummermmnrsfornenenninienees 14, 850, 000 150, 000
Total of all orea of each metal.....vvviiinnnieaaa, pounds.. 81, 549, 023 802, 801 58, 361, 070 5, 842, 909 189, 910, 093 6,645,710
Maotals roflned : -
Copper matte vefined .ceoveiisriass sroriniesvaranss pounds.. 12,528,770 [eerrasrnnenennsfovmmcnicuaronsnnfonaaenaonionaene 12,528, 770 |euenserornnnnes
LADOR.
[SIN R TTs B E T e o SO S No.. 176 27
Number of days made DY BAMIO «meevimniianiinn s 39, 384 70, 040
Not wages of same.....-.-.... e eienianeemssosenessnnacrennalionnerenssaneane] BB, 888 |ciiiiiiiiaeendf 88 1T .ue PO
Ordinary 1abOTOI8 vevvay mnnnannns 228 363
Number of days made DY 88me «.eeevene. resusesinanne rusererens 63, 420 89, 067
Not wages of 80m0.cenunnen- TN ererraaen Creanne vvmeedireeeeee LI e OB 4RT s 136, 551
TOtAl TPAZER «avvvnrernrarenssevanunesassouaisnnie veriee cvemmanlieieeireeens] 1IBT018 |eeeiiiinenne ] 183,000 aviiihierenn o . 310, 012
StafF: T
Number Py 172 | S P L 15 |eveevnonnrnoanan 15 |inesnravaonannns 0 Jovamnacornnrnan B
"Pot0) BAIATION OF BATID «oonee . wawessrorssesrovnes svosnssmnsnsans]imasssssnesnnens 15,000 feoneraaennrannes 26,600 [«evnvsaeearonoar 41, 600
’ IRODUCTION,

" Niekel and cobalb ... 810, 117 B16, 117 |- eeveerereens IR RO 310, 117 810, 117
TOEOL CODPET - ccomesmaneensnneeson 9,041, 884 1,591, 571 45,150, 13 7, 870, 082 54,172, 017 0,462, 253-
Plue vitriol (sulphate of copper)/ 538, 786 87,805 | cemerenieceanc]ironnnnninanaras 638, 780 87, 365

Total value of ProAuet. eoo . eceaaiiiieiiiaimasntanariermaficnarinarenees 1,030,058 foremennanaannan 7,870,682 [-oeuaiinreannas 9, 800, 785"
CAPITAL.

Oy B i SRR LA ALAEL 575,500 {1avninrensenrans 468,000 1.... 1, 043, 500

Capital, floating 300,000 |.eeeeenananencns 210, 000 518, 000:
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a Table No. 64 needs no lengthy comment.

The supply of coal for the copper industry of thelake region is drawn from Olio, in connection w1bh Pennsylvwma,
but it is impossible to give the relative guantities coming from each. That used in the eastern works is from eastern
fields.

Pennsylvania supplies the entire demand for coke.

The ores of copper smelted in the eastern works are bronght up to the large Welght indicated, from the fact
that the quantities reported are from ores as they entered the furnace, some of them containing but 4 per cent. of
copper. This must be horne in mind when considering their amount in connection with that from the Lake Superiov
region, which was altogether native copper. '

B The figures marked nickeliferons pyrrhotite are those for the ores of nickel yielding copper as an accessory
product. They were placed with the copper, as they contained a slight amount of this metal, but from their difference
in character, it was not thought best to combine the two under the same name.

The great difference between the returns of copper ore consumed by the smelters and that returned under
mining, is due to the fact that the figures of mining schedules represent rock, whereas those of the smelters represent
the mineral and ore as ready for the smeltery’ treatment.

In the product, the accessory portion of blue vitriol (sulphate of copper) is from the nickel ores.

The entire product of ingot copper during the census year was 54,172,017 pounds. In the preliminary bulletin
issued upon copper, the produect of the extreme western states and territories, Colorado, Arizona, Idahoe, California,
¢ Alaska, Montana, Nevada, and New Mexico, is given as 5,410,546 pounds, based entirely upon the assay value of
the ore in copper. This would make the total mining returns 06,“"’0 266 pounds, being 2,147,249 pounds in excess
of the fignres as returned by smelters, a difference of about 4 per cent. expressed in the percentage of the smelters
produect. This discrepancy was to be expected. The returns from the extreme west are based on the assay value of
the ore at the mines. The mines and the smelting-works heing in some eases remote from each other, the statements
of ingot-eopper product for the mines and of ingot-copper product at the smelters would hardly agree at the close of
the census year, even if, in a final settlement of accounts, their statements were harmoniouns. Another element of
discrepancy between the product as returned from mines and that returned from smelting works, les in the export
of-ore mined and the nse of imported ore by smelters (see table).

« TABLE 65— Leading statistics of materials, ete., based upon & product of 1 ton of copper.
Total ’ Total ’
Temion Value 0¥::t111:8r value of | Poundy of nﬁ&%‘&, wages, in. | Total | Tons of
vegion, of fuel. Huppliés.ﬁ ui‘llr;\:.l'}w- oraused. | dnya. chgl(llfllgw capital, | product.
Eastorn works ....o..eee.. $1502 | $203 | $47 07 |14,783.35 | 2054 98 04 | $106 64 1
Wostern works.eeue cceuaes am 128 4 00 2, 586, 34 Ay 704 30 04 1
1) 71 S 10 60 152 12 12 4, 017,15 5, 88 ]3 00 57 66 1

TABLE 06.—Smelting and refining works cast of 100th meridiun,

UNITED STATES, : UNIT
Quuitity, I Value, Quantity. Value.
Wumber of establishments ooowwveeiiiiiinaienennan, 5 : ..............
1
MATHRIALS. . FRE e SEilled IDOTerS. cevveveniiaerreironanonennouas ‘No.. 70 Jvennnanennans
Days e red . 1R RN
Fucl used in reducing oves, ete. : szsw::i?: oyed 00,0 $1 ,3 3 ,4
oal oonuiinnsni s poUDds. | 48,823, 041 $76, 716 Ordinm'vlalummrs....................,.........:i\To.. . 51;) ...............
COKOG vaeeevinnneive e ....poundls..| 21,437,071 71, 619 Duy's emplayed 100, 087
Chareon) coemneiveeiiieeivaeianinnaann bushels.. 1,700 102 - G T e T e nn
' = INOb WaZos « i e r e es e P 273, 679
e S PO o9 ' - T 40 | . 200 aos sl
Tuel uged for power; _ Total WAZEE toeeiararneenarearommrnsansi]onsunssssnosons 412, 023
L6 N pounda..} 18 452, 800 83, 983
Other supplies: 4 NUWDOY v eeaeeens| BT L
TIUEXOS . waee s ranan semeenearauenessnssnnsanvns SO N 12, 660 0,734
BPEISE «eversreaneasanees snaneaeeer.oopounds..] 8 089, 552 183, 888 |
Finished matorinds. . oo iiieveiireeeecec e deme e 84,324 FRODUCTION.
i3 718 (c1 Ty SR ounds..| - 95, 967, 267 4,747, 634
Total val {1 PO ’ RN R
Oves rodnceds alue of all supplies cemmeeasiaees 018,492 | suiphate of copper ot blue vitriol.e..e.. ..o, pounda.. 100, 000 6, 000
. 3 e [ L1 U A Y oUNCes. . 48, 891 1, 010, 570
(:Ult,!]il S ASMAMRAETEEI LR SIIRRELED poundls.. 1,201, 519 12,180 BIVOT e+ aentee e e e e e e ounces..| 18, 996 444 14, 882 0G0
Gold and silver ores veveessevsiaeea...pounds..| 18,185,846 | a1 818, 545 - -
Contents in gold, 6, 020ounces; silver, 1,2¢0- | 1 |l Total value of Produet..eeeeesveeereenceferiveeenannn. 20, 636, 204
590 ounces; 1eaﬂ 2,611,988 1)ounds ‘ -
Total of all ores of ench metul. pouuds 10,387,865 | a 1,330,725
Metals refined ; L L M PP 608, 740
Base bullion ..... B N pounds..| 99,603,460 {......ce...ul.i! Capital, floating. ..ooooenne i 898, 230
Coppor matte, refined ....o....oiomeuan. pounds.. 79,830 |l I
|

o Istimated in part.
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Table 66 would be best discussed from the metallurgical side. Statistically, it cannot be discussed except as a
& whole, as there enter into its composition the figures derived from many different steps in the process of extraction
-of the produet, each of which is varying from one day to another, in accordance with the raw or partially raw
material to be refined. It may, however, be noted, first, thal the sources of the coal consumed are as follows :

Region, Co-ltll?;:;np' Ter cent.

Pounds.
TIHNO0I8 wevnennrnenrrnenrnnennn 11, 975, 000 17.93
PemmsylvANIN cceeennnemnn v 23, 517, 030 38,21
TOW e ananmernnmnerennrnvmnnnn 20, 288, 811 43, 86
L 08, 775, 841 100. 00

b

The-source of coke is Pennsylvania, with the exception of 4,735,000 pounds, which came from the Carbondale
field of Illinois, The spelter is the amount purchased and employed during the census year, as nearly as ean be
obtained. It is, of course, used more than once, which fact hinders us from getting at the exact amount consumed,
though the purchasers from year to year are supposed to represent it pretty closely.

The oves are from the west, with the exception of the galena, and 84,159 pounds of argentiferous ore from
Missouri and Arkansas, containing 2,936.37 ounces of silver.

© As to the base bullion refined and product given tn this table, there should be added to these figures those of ¢
the western works, the resulting figures then répresenting the entive consumption of base bullion by, and the
product of, the precious-nietal smelting- and refining-works, These figures are from data furnished in the Report
of the Precious Metal Statistics by Mr. King, and are for: DBase bullion refined, 2,722,445 pounds (estimated),
yielding 2,586,370 pounds refined pig-lead, having a value of $122,853; about 423 ounces of gold, valued at $8,743 41;
and a probable 136,728 ounces of silver, of a market valae of $153,819; thus inercasing the corresponding fignres
-of this table for the base bullion treated to 102,385,905 pounds; the vefined lead to 98,553, 337 pounds, of & total value
-of 84,800,487 ; the gold to 49,314 ounces, of a value of $1,019,313; the silver to 13,363,172 ournces, at the market

ralue of 815,035,370,

TABLE 67.—Grand total of smelting-works.

UNITED BTATES, EAST OF TUE

100TIT MERIDIAN,

UNITEI RTATES, EAST OF TIL
100 MERIDIAX,

Quantity. Value. Quuntity. Value,
Number of establishmoents c..ovevvenianennnian, 23 S MATERIALS—continued,
MATERIATLS. Moetals refined:
Tuel nsed in reducing ores, ote. : Base bullion rofined ........ N poundas.. 09,663,460 |..vveiunnininns
P pounds.. 894, 804, 713 $390, 438 Copper matte refined 12,608, 018 ........ wmrenes
...pounds.. 82, 085, 731 108, 698 , LABOR,
-bushels.. 1,611,413 149, 760 || 1cillof TADOLOYB v e veeeeenresnnseens namber. . 1,895 {averenennnninns
""""""""""""""""" cords... 27,108 58, 472 Number of days cmployad. oeeeaeervnciaans 894,085 1. ocvrneeninass
ceayeescemammnaanensarannreraas poles.. 81, 000 10, 333 b TAEES <renn e menmnnes $310, 804
Ordinary 1aD0Yer8. covieetesnvansanasnnnnenmeenea|  LOL loiiiiaiiae
- pounds... % 555, 616 78,434 Number of days eniployed. ceewerienena—,
W00 eneeiienmn s cords... 12,040 2, 815 NeL WAZES v ereirnveeannsnacaanrasasnunnse cenrerem i 607, 236
‘Other supplies: ’
THNEB 2 eennneenaesesensneavanne cnsons 40,178 TOEAL WEECS « cvevenrraerarsnsnnstanasvansfons enveemiaren 1, B0, 040
Spelter coveermvinernieennens 883, 888 || Staff:
Tinished materinls 102,484 Waumber of 86af - cevreerieerrinaensrernncenns 03 8 PO,
Total valas oF all SUPPLSs. . cereenriemenefereriaaianasaann 1, 403, 455 Total BAIALIES. o vcseecermnnrninnirnnns R - 170, 485
‘Ores reduced: R = TRODUCTION.
CHILODR s veertviiiineamcrcnaiananans pounds.. 95, 517, 300 2,842,205 || Piglead...... Ceetmeineseassenemntanans pounds. . 102, 038, 106 7, 935,140
Dryhono oeen.. pounds.. 82, 200 1,009 || Niokel and cobalt matte......c.cuneen. pounds.. 88, 203 5, H1d
Blends c.nnen.... pounds.. 77,707, 302 770,185 || Nickel and cobalt cueuvvenvsemramrennan, peunds.. 310, 117 810,117
Silicate of zine pounds.. 48, 380, 691 " 870,110 || White lead .aevenen pounds.. 2, 158, 100 80, 244
farhonate of zIn0 .eavvevienianannns peunds.. 6, 188, 060 35,338 || Blue lead...... ..pounds.. 348,480 12,197
Additional oves of zing, of which the produet Spelter...... pounds.. 46, 477, 900 2, 863, 712
is oxide of zine..eeev v iveiiianaan pounds.. 100, 678, 348 »503, 302 TAN0 ORI - emeennsennn - pounds.. 20, 213, 1 768, 738
Native copper. .. pounds.. 58, 861, 070 5, 812, 509 TIngot copper pounds.. B4, 173, 017 9, 402,253
Nickeliferous pyrrhotite ........... pounds.. 14, 850, 000 150, 000 Sulphate of copper or blue vitriel ........ Ao .. 603, 750 43, 765
Other 0res 0f COPPET vevvvennrnnnasn. pounds.. GG, 699, 028 LR O T b P— 48, 801 1, 010, 570
Gold and silvor ores...............zpounds. 18, 185, 846 @338, 545 || Silver. o creeeseeieeeeeenns e eeaans ounces..| 18,220,444 14, 882, 060
Contents in—
GO0 e v s 6, 020 ounces. Total valus of Produet .oovevuvimuanueansslivcnnecncnnenas 37, 873, 010
Silver .. -~ 1,200, 596 ounces. CAPITAL.
Lead covaneeonnenn % 611, 988 pounds. COPIAL, BXOMeers vereeessueraraeeeemnnnmsornens|invensarnesenens 3, 336, 709
Total all ores of each metal ..pounds.. 481,740, 015 11, 905,495 || Capiral, floating ... eevervrvneirrnimrmenenmered|incermanacnannns 2,230, 615

« Estimated.
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a Table 67 is merely a summation of the statistics of the various wmetals already presented in tabular form. To
embrace the entire area of the United States the same additions should be made to the amount of base bullion
refined and its produots as were made in Table 66, by which the figures of those items in this table would be brought
up to.

Weight, Value,
Base bullion treated ... uooieenn. pounds..| 102,885,005 |..cceeiiiinnes
Pig-lead produced....... X ..pounds..| 165,524, 475 $8, 057, 893
Gold produced.....ocovanrrnennes ounces.. 40,814 1,016,813
Silvor prodneed. soevee,eveaa . 0. 0UNCES. 13,863,172 | 15,085,879
b . Total value of profuch. .coeereeceacniiins S FE 87, 659, 825

To connection with Table No. 67 and the following ones (Nos. 68 to 74), it is of interest to note the consumption
of the various metals as therein illustrated, a summary of which is presented in the following figures, those products
of Table 67 to which the figures do not refer remaining unchanged by imports or exports, and it is to be presumed

having been consumed or used in the various manufactures of the United States. .
Quantity. Valne.
¢ . Pounds,
Pig-lead consumed in manufactures .....-. 173,126,852 | $8,832,072
Zinc consumed in manufactures ........... 58, 678, 076 8,804,272
Copyper consumed in manufectures ........ 54, 004, 588 9, 573, 808
Value of all metals consumed.....evarerranfomnane comennnunn 88, 676, 519

IMPORTS AND EXPORTS,

Tables 68 to 74, inclusive, represent the chief ore and metal importations and exportations during the year
ending May 31, 1880.
TABLE 68.—Imporls and exporis of ores of copper.

d IMPORTS.
Frome— Customs district where imported. | Quantity, Value.
‘ Pounds.
03 T: 115, T Boston....ccveciieianan PR 20, 000 $2, 693
QuabEs, B0 e ciiairreraneenn, Vermont. .coeeunns Nerinesiane veeed| 4,048,800 182, 387
B 1 ) 1 N 4,074, 300 185, 080
EXPORTS OF DOMESTIC ORES,
e X
- To— Quantity, | Value. gﬁgg%?fn%%?tﬁ%. Quantity. Value.
Pounds, Pounds.
GOrmADRY «o.vvneennnas e 081,100 | $16,800 | Now York and | 1,202,800 |$24,950
San Francisco.
England ccveoseivacnaoanneedd 1,481,200 | 89,403 |....d0 ceereiennnnn . 000,000 | 30,818
Total .evvuernernnonans 2,102,800 | 55,708 |.ieviirerernanenent 2,162,800 | 55,763
EXPORTS OF FOREIGN ORES.
To— Custom districts whonee exported. | Quantity. Value.
i . ‘“‘
Pounds.
England.....cooveeranieneriorenis BoSIONeeannennnsen.. remmneeeaiaae ~ 224, 800 $0, 810

Summarizing, we have—

* ) Quantity, Value,

Pounds.
IMPorts «eeeeeiereiiieeivrrrncreaneen. 4, 074, 800 $185, 080
Exports of foreigt ore..vecrsemrnensenan. .. 226, 800 9, 810
Tmports remaining ..coovoviimnivannninnan. 8, 847, 500 175,270
Exports of domestic 0T6 - .veenoavevsnnens| 2, 162, 800 65,763

Excess of imports ovor oxports...... 1, 685, 200 110, 507
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Thus we see that the ores of copper smelted in this country, as by the table, 139,910,093 pounds, must be a
diminished by the importation of foreign ores, amounting to 3,847,500 pounds, bringing the former amount down to
136,062,593 pounds, representative of the domestic ores reduced by the smelters east of the 100th meridian. These
foreign ores may be classified with those “other than native copper”, and were reduced by the smelters of the
Atlantic states. Our own eastern smelters complain that the demand for ores far exceeds the supply afforded by
domestic mines, The exports contain ores considered too difficult for treatment, or requiring & method distinct
from those in use by our own smelters,

1t is observed that our imports still exceed the exports by 1,685,200 pounds. Our imports were formerly far
in excess of this amount, but upon the iniposition of the duty the eastern operators were obliged to allow this
branch of their works to decline. ' b

TABLE 69.—Imports and exporis of oves of silver and gold.

IMPORTS.
Customs district where imported, Quantity, | Value,
- Pounds.
New Orleans. ... ...ococviianan Neenceasivanusausran Vesrsisaransenes 224 $10
New York . @ 83, 640 12, 540
Ban Francise veeeveeraeaaane yameensanmaaaans F N 120, 903 23, 066 ¢
LaKe POItS. .vravsansnasisanacensnssnaonannsnesvonrvnncs 1,082,476 | 240,455
Other ports a3, 818 5732
TObAL +uensareennsenenmsensasnsneecannernsans reveneneaneenns 1,847,056 | 276, 640
« Estimated.
BXPORTS OF DOMESTIC ORES.
To— Quantity. | Value, | Sustoms listelot | Quantity. | Value.
Pounds, Pounda.
TUnknowlt «.o.vvenan 36, 500 $6, 000 | Boaton......... cedes 86, 500 $6, 000 d
Belgium...... 000 900 [....0 ...ueen . 042, 200 187, 500
Germany..ooeeve--. 8t, 700 17,750 | Now York.oo.o..... 21, 000 9,000
England .ceevevenn. 949, 200 168,700 | San Franciaco ...... 68, 600 10, 850
Total......... 1, 068, 300 103,850 |eeeeeeiieneeen 1,008,800 | 193,330
EXPORTS OF FOREIGN ORES.
Customs distriet whence exported. Quantity. | Value.
! Pounds.
W Y OTK « i vraramnrnnaneimansnecannasnesacaasnerisenssnvnnsnnssas 22,700 ] $2, 250 e
Summarizing, we have—
Imports and exports, Quantity. | Value.
Pounds.
TIIPOIEE Lerreriarens cemens eens eansan revenas . weer| 1,847,050 | $270, 040
Exports of forvign ores 28,700 2, 250 "
Imports Temaining.coveiaiiaiiuuirerersistetesrannenes ornnes 1,824,856 274,300
Exports of 10mOBtio 018 .u.vonneraneuesaiaasssensasnsaeranssasennas 1, 068, 800 103, 350
’ Excens of imports over 6Xports...ueeveeereimmnriacanaaeannns 756, 056 81,040 £

 What became of the 1,824,356 pounds of imported ore is a question, as it has been impossible to trace it to
any establishment in this country.

TABLE T0.—Imports and evports of zine.

Tmports or exports. Condition. Quantities.] Values.

Pounds,
TImports of zine, spelter, or tutenag, and manufacturers of . cavveeeevuuaninnns In blocks or pigs...... 8, 014,826 | $303, 334
Tnsheets .............| 3 101,902 266, 050
Exports of domestio 2ine-plates - oooveoi ittt iii i et e ee e Sheets, pigs, or bars..| 1,368, 502 119, 204
Exports of foreign zine, spelter, or tutenag, and manufactures of .......... .. Insheets.......oeooon. 48, 350. 2, 560
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TABLE Ti.—Imports and exports of lead.

Quantities,| Values.

. Pounds.
Imports of lead, pigs, bars, and old .. ..ooiiiiii e 8,742, 118 | $325, 076
Exports of domestio lead, and mannfactures of N a1,108, 866 49, 869
Exports of foreign lead, pigs, bars, and old. ..o cviemmvie i 30, 875 1,008

« Estimatod.
TABLE T2.—Imports and exports of copper.

Quantities,] Values,

) .| Pounds,
Imports of copper, pigs, bars, ingots, old, and other, manufactured ......... 5,262,086 | $821, 320
Exports of domestic copper, pigs, bars, sheeta, and old ..o iiiiiian, 4, 206, 258 667, 242
Exports of foreign copper, pigs, bars, ingots, old, and otlier, manafuctuved....[ = 238, 457 43, 632

TABLE T3.—Imports and exports of tin.
Quantities.| Values,
Cwis.

Tmports of tin in bars, bloaks, 6r PIEB . cvemrrinr i e 284, 060 ($6, 223, 176
Exports of foreign tin in Dars, Dlocks, 0r PIg8 .cvieemmrminnriieiia e, 4,116 82, 594
TABLE T4.—Imports and exports of bullion.

; =
i ; GOLD., . BILVER,
| Bars,
Bullion, | Dust. Baxs, Bullion,
LG 13) (103 P $10, 274,188 | $3, 170, 567 $888, 690 $085, 083 | $906, 342
Exzports, domestic . 7000 |oovniinminnsonnacanans 6, 912, 864
Exports, foreign .......ccvveimiianean. 195,845 |1ervnnneereafiranen vnnnnn 128, 664
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MICA MINES OF NEW ENGLAND.

By N. 8. SHALER.

Mica is obtained from several highly decomposed species of minerals belonging to the group of unsilicates.
They constitute a part of all granites, and occur in many other forms of rocks. The well-recognized varieties ¢
are museovite, which contains potash and some soda; phlogopite when maguesia takes the place of potash and
sodaj biotite, which adds a considerable amount of iron fo the manganese found ju phlogopite. Lesides these three
principal variations rarer varieties oceur, known as ripidolite, astrophyllite, lepidomelane, ete., each characterized
by certain variations in the proportion or character of their subordinate constituents. Of these varions forms
only two have, or are likely to have, any commwercial importance. These are muscovite, or potash-inica and
phlogopite, or magnesia mica. The others are either so rarely found or so little fitted by their physical characters
for use that they may be neglected in any economic consideration of the group, All our granite rocks contain
micas, and it is to them that we must always look for the supply of this substance; when it oceurs with other
rocks it is, I believe, universally of unworkable quality.

The first nuse made of mica in Burope was in the construction of lanterns, n service for which its peculiar d
qualities very well fitit. Under the name of Mupscovy glass considerable guantitics of it have been uged in Europe
for several centuries. '

-~ In Burope and Asia it seems to have been unknown to the ancients; in America, on the other hand, it appears
to have been highly prized by the aborigines throughout the Atlantic coast and the Mississippi valley., The reason
of the esteem in which they held it is not clear, nor do I know of any deseriptions of its use as crnaments among
our living Indians. Yet it is a fact that by far the greater part of the Indian graves throughout the region east of
the Mississippi contain one or more pieces of mica, which were evidently buried with the corpse, In some cascs
the amount of mica is so considerable that the upper part of the body seems to have been pretty well covered over
with it. 1In other cases the bit or bits are so small that they would escape the eye of any one not on the lookout
for it, This supply of mica seems to have been altogether obtained by the Indians from the mines of the western e
Carolinas. There are considerable openings upon these mines whick were made Ly the aborigines, and the opinion
of modern writers is to the effect that a good deal of discrimination was shown in selecting the best loealities for
working. Although I have carefully inquired concerning the existence of pits of ancient date about the mica
localities in New England, I have been unable to ascertain that any such evidences of old workings have been found
in that part of the country, The presence of mica among the graves is therefore evidence of a certain amount of
intercourse among these widely-separated tribes before the settlement of America. So far as I have been able to
learn this use of mica as an ornament, and especially its inhumation with the dead, is peculiar to the Indians of
this country. It deserves more inquiry than I have been able to give to it.

The mica that is mined in this conntry and Canada is altogether obtained from the rocks of a granitic character,
which probably all belong to deposits of Laurentian, Montalban, or Huronian age. I am informed by Dr. T. £

Sterry Hunt that the Qanada miea is of the phlogopite or magnesian variety, while that mined in the United States

is entirely muscovite. The worked mines of the United States are all in the western part of the Carolinas or in
New Hampshire, with the exception of a single locality in Maine, so close to the New Hampshire line that it may
fairly be regarded as a part of the last-named district. In these regions mica is very plentiful in the granitie
rocks, but is generally distributed in the shape of small crystals, not exceeding at most half an inch on the side.
At various points, however, local canses have served to gather the mica into very much larger crystals, which
sometimes are as much as a foot in their greatest diameter. The cause of the local deposits of large crystals is not

easy to determine. In the Oarolinas they appear to oceur in distinet veins or dikes of an injected nature. In the

New Hampshire district they do not have this distinet character. They rather appear to be obscure beds closely
following the general run of the apparent bedding that characterizes the granites in this part of the country. In
thege beds or dikes the principal part of the mass is feldspar, but there are generally some other conspicuous
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a minerals, of which beryl is the most prominent. Scattered through this mass, and usually comprising not more
than a few per eent. of its volume, we have the crystals of mica. Sometimes they are aggregated into vein-like belts
in the mass of feldspar, at other times they are scattered without much order among the other materials.

In the Carolinas the miea is very apt to bave a twisted structure, the bedding planes having been forced out
of their natural positions by the pressure ineident to the crystallizing process. This distortion is relatively rare in
the New England deposits. It may be tha# this is owing to the very wide nature of the masses in which the
crystallizing process simultaneously took place in the northern localities.

The Carolina micas are also muach more extensively impregnated with foreign substances in dendritic and other
forms, which, crystallizing between the plates, destroy their commercial value. The substance of the sheets is also
B much more penetrated by coloring matter than those from New England localities, so that in preparing the mica
for the market the proportion rejected is necessarily far greater in the southern mines.

This deeper penetration of altering action in the Carolina localities is a part of the general fact that these
more southern regions have not received much glacial wear in recent ‘geological times, and so the rocks near the
surface which have long been subjected to the action of weathering agencies remain in place, while in northern
regions they have been ground off by the ice of recent glacial periods. . '

The method of working the deposits depends very much upon the distribution of the mica through the territory

itis proposed to explore. The several minesin New Hampshire afford us goed instances of the processes of mining
the substance as it is nsually carried on in New England. In most cases the mica is so distributed that it is most
¢ convenient to approach it by open cuts, when the whole of the material containing the mica is removed asitisin a
quarry. A good instance of this may be seen at the Hartford mine, in Groton, New Hampshire. At the Ruggles
mine, in Grafton, we have an instance of the other method of oceurrence; there the mica lies in one or more vein-like
aggregations, the feldspar on .either side being scantily furnished with crystals of useful size. In this case the
method of working is different; the mine is explored by drifting on the miea, leaving it only in case it is necessary
to search for the deposit after the productive ground is exhausted. In the Carolinas the mica occuring in distinet
dikes of variable widths, but vever of the broad character proper to the deposits in New England, it is necessary
to mine the substance by means of regular mining operations. The large size of the aggregations of crystals and
the relatively small amount of gangue in the richer parts of the veing compensates for thoe greater cost as well ag
for the greater amount of impurities and imperfections found in the crystals.
d Assoon as an aggregate of crystals is found the vein-matter is removed in as large masses as possible; these
are then cavefully split to release the mica, which is then taken to the shops, where the preparation for the market
is begun. It should be understood that miea is a erystal with planes of cleavage in one direction, along which it
ig possible to divide the subsiance to almost any extent. The first stage of its preparation is to split it inte
thicknesses that will permit it to be formed into the desired shapes by means of shears such as are commonly used
in cutting tin plates. The splitting process is accomplished by means of a wide, thin, wedge-like tool; the blocking
into the commercial sizes, by the shears. All the mica is prepared to speeial order, and practically all of it is nsed
for the single purpose of stove-plates; so this stage of the manafacture brings it into the general shape it is to have
when put to use. After the split picces of the mica crystals leave the hands of the men who cleave and shear them
into shape, they are turned over to other persons, generally young women, who split the strips to the desired
¢ thickness and remove all the splintery parts of the sheets, wrap them in pound packages, when they are quite
ready for market. No well-accepted classification of the mica has yet been adopted. The price is mainly determined
by its size; the smaller sizes, containing about 13 to 15 square inches, are worth at present about 40 to 50 cents
per pound; the price rises with the incrense of square surface in the pieces until those with 60 to 80 inches of
surface, which are rarely nsed, are worth from $5 to $8 a ponnd, The mica of different localities differs a good deal
in its color and harduess, and somewhat in its endurance to heat. Some of it is greenish, some reddish, and the
most preferred of a colorless tint. There seems.reason to believe that the colorless mica is the most enduring.

The uses of mica, since it has been a commercial produet, are as follows: At first it was used for window-
glasses; ab a later stage in its commercial history its use for lights was limited to the windows of men-of-war ;.
this use continned down to the present day, but is now ceasing. Inquiry at the Charlestown navy-yard shows that
some of it is in store there, but that it has not been put to use for many years. In the earlier stages of the glass-
£ making industry it was not easy to anneal plates so that they would stand any strong jarring motion; especially
was the glass unfit for use when it was likely to receive the shock of artillery firing., This led to its rejection in
men-0f~war and to the substitution of mica. At present it appears that glass can be so mueh better annealed that
it serves instead of mica in the few windows of our war ships. Tor a long time it was used in lanterns; this may,
indeed, have been the first use to which it was put. I have been unable to ascertain that it is any longer used for
this purpose. The smoke of a lantern more readily fouls the surface of mica plates than it does those of glass, and
they are more difficult to eleanse, as their surfaces are less smooth than glass, The improvement in the annealing
of glass has made it possible to make lanterns of it much more cheaply than those of mica. Owing to these changes
in the art of glass-making, mica would no longer be produced for market were it not for the newly-invented fashion
of placing plates of if in anthracite stoves so that the stove while air-tight may still show something of the cheerful
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glow that comes from its fire. In this particular service mica is not replaceable by any other known substance, a
Glass is too fusible as well as too brittle, while the mica is at once elastic and very durable. Even when so exposed
as to be often heated to redness it will last for years without breaking down or entirely losing its transparency,
and when destroyed it may be easily replaced. Mica plates only endure to advantage in stoves which make use
of anthracitic coal; when bitunminous coal is used the gases seem to be much more destructive to this substance
Moreover, the soot gathers upon it and destroys the cheerful effect which it is the object of the stove-windows
to afford. Despite the fact that the production of this substance does not rest upon any very wide basis of utility,
for its present use is more of a fashion than a need, we fairly look forward to the continuance and inerease of the
demand. There has been a tolerably steady growth in this industry for many years. The annual production
within the United States probably amounts to somewhere near 2 tons per week or about 100 tons per annum.. The T
total product is probably within somewhere near $500,000.

It is also reported that the waste clippings from the mica factories are used in a pulverized form in the
manufacture of one of the forms of dynamite known as “rend rock”, or “mica powder”, For such a purpose tha
absorbent nature of its closely-adjacent plates would appear to fit it.

Mica has been extensively used ag a lining for fire-proof safes in a finely divided form. The abundant
‘interspaces filled with air, and its resistance to high temperatures, makes it an excellent non-conductor when other
substances would fuse with heat. It has also been proposed to use the waste clippings of mica factories for
admixture with cast-iron in order to produce an anti-friction metal, but the utility of thig process has never been
demonstrated and seems very guestionable. C

Sheet-mica has also been used for many less important purposes, a few of which we will note. It is now used
in England to cover plhotographs, for which its tenuitg and Hiexibility give it advantages over glass.,  In the Tdison
telephoue it is used for vibrating plates, and the same inventor has used it as a snbstitute for glass in the reflectors
of electric lamps. In the photophone it is used as a vibrating plate. A powder of mica is now used to give a
shining surface to wall-paper, on which it is fixed by a gnm. In the days of ancient Rome, powdered mica, and
perhaps other substances of a somewhat similar nature, was scattered over the surfaces of amphitheaters to give
them a pleasant aspect. The progress of the modern arts, both in the ways of utility and ornament, is constantly
widening the demands for just such properties as are possessed by mica. Those properties are peculiar, and nof
readily or cheaply imitable. We may therefore expect that new uses for it will eonstantly be found. Professor
Pumpelly has suggested to me the use of the colored micas in place of colored glass in decorated windows, The d
colored micas which are chiefly of the biotite series, oceur in great abundance in the Carolina mines. These mines
are often very rich, and the actual cost of the small sheets should not be too great to enable it to compete with
glass. I'do not know whether it will endure the action of the weather so well as the colorless muscovite micas,
which, judging from the conditions in natural exposures, would probably last quite as well as glass.

Although the regions known to contain workable mica are namerous, it must take rank among the rarer
products of our American rocks, There has been a constant demand for the substance for many years, and many
hundred prospects have been examined ; still the price of the better kinds remains above that of any other mineral
substance except the moge preeious metals and the gems, So far little skill has been applied to its mining, If the
industry remains active long enough to permit a careful system of mining to be developed, there is reason to
suppose that a larger product could be furnished at lower prices than those that now prevail. e

The distribution of the rocks which may afford supplies of this substance is sueh that the production will
always be confined to somewbat narrow areas. In the region east of the Mississippi it is not likely that any
profitable mines will be found save in the mountain ridges in the older parts of the Appalachian system, The
granitic mountains of the Cordilleras of North Ameriea may furnish supplies of workable miea, but so far the great
mountain system has not furnished anything to our markets.

I have been unable to determine the precise conditions that lead to the formation of large mica erystals in
certain places, while in others this less common substance always remains in smaller aggregations. I am inelined
to believe that it is in the main due to a freer molecular movement in certain rocks, owing to their more complete
reduction to the state in which the molecules were free to group themselves together. The larger crystals are
found in granites that seem elearly to have been completely fased, though some of our injected granites do not f
show this peculiar feature, It may be worth while to note that ounr granites with large crystals of mica all oceur
in the centers of large areas of rocks of a granitic nature, and in the most disturbed part of the Laurentian chain,
It may be that this position would be favorable to the more complete fusion of the rocks by heat and motion nunder
pressure, and consequently to the more ready molecular aggregation of the particles. It should be said that large
crystals of other kinds, beryls, ete., almost always accompany the development of mica in erystals of such size as
to have a commercial value. ‘ ‘

Although not prepared to explain the cause of this macrocrystalline character in certain granitic rocks, we
may use it as a guide to plans where search may properly be made for mica in forms suitable for commercial uses.
Wherever granitic rocks are observed to have the erystalline elements disposed in a large way, especially when
the quartz element is not great in guantity, the feldspar in large crystals, and particularly if beryls abound in it,
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a mica may reasonably be sought for, Theseindications are useful, as the mica is always much the least considerable
part of the mass, and is often gathered into iron-like aggregations that do not appear on the outerop. The best
plan of exploration in New England, and geunerally in the Appalachian, is to cross-cut the surface where these
conditions are found to oceur by open trenches in the rock, extending thoe trenches at right-angles to the apparent
stratification, or, if that be not discernible, from the west by north to the east by south, this dircetion being generally
transverse to the run of the dikes, veins, or beds, if beds they be, in which this mica is contained.

The regions cast of the Mississippi that appear to promise most for future search are western North and South
Qarolina, central Virginia, central, southern, and eastern New Hampshire. Of the Rocky Mountain region not
enough is known to give a basis for any adviee. '
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TABLE 75.—Statistics of the production of minor minerals, by states and counties.

ASBESTOS.
No.of | Oupital Total Amount | Totn] value | FRODUCT, CENBUS YEAR,
State, Counnty mi(:ies. Teq) uu(]’l hmlu]s le- paid in of n.ll1
persona ployed. wages. materials. Tons. Valuo,
Grand total.. ... iiei i i iarmrrsaannsnaer e e e annaas 7 $10, 000 all $1,400 |oeernnnnnennns 150 $4, 312
BBOTZIA. . e rnaenmirenasiennn ranas Fulton..... teeesactnecasseeuaran, 1 10, 000 T a2 21 25 750
Maryland.. Baltimore .uveeavereenrnnmnesninss 2 P [} 200 [eanneiraneinns 20 500
T N Harford cveeer vvvenmromevnnscnens O 2 100 [ceveiencrannes 20 500
Total ovvin e iinnasanann et [ [ 8 11130 I 40 1,000
NOW FOrk.eowimeeencriineinnann Richmond veeveneaeicecnnccnnneo, 2 IR 4 500 {uvmevercnnnnnn 50 1, 250
South Caroling «.ooovveieeninin.. Pickens..oumvieriiiiiioan e, I PO 8 850 [cvcivvenonenns L35 1,812
« Includes 2 men employed below ground; all others are men employed above ground.
ASPHALTUM,
a . 3 > -
No. of Total Amount PRODUCT, CENSUS YEAR,
State. County. mines. ]lﬂ.{ldﬂ &m- paidin |
. playec. WhEeS. Tons. Valua,
Californin 108 ADEOlOS 1erenecniinmcncatericecnranarranna- 1 8 $1, 6500 300 $8, 000
Dovemnnniiininn Santa Barbamm .ooecevieee i iiii i citi e 1 4 720 144 1,440
TOHAL vt enceeenrenereesanmemeneeseenens [oeeneeeeneas OO URURTTR U 2 12 2,220 440 4,440
BARYTES.
No. of Capital - Total Amount Total valus | PRODUCT, CENSUS YRAR.
State. County. minos, | ren mull htullds gm- paidin ?f sly.]{
‘personal. ployed, wagos. materials. Pons. Valus.
Grand total coveevninennniaansds [ e [ meremanna i} 15, 577 a3 B7, 802 $200 3, (08 $37, 401
GHEOTEIR  « v anmereieenmnenmreennsnns Bartow «.veueeens 1 1,000 4 160 200 2, 000
- Missouri... aex-| Washington . - P T I 459 8,236
Ponnsylvanin veeerinnneeenirenaas TFranklin .... 1 1,37 alld 642 285 855
Virginin ool e Pittaylvania 2 13,200 49 7,000 2,404 31,400
o Tnclndes 2 hoys employed above ground ; all others are men employed above ground.
CHROMIC IRON.
BTEAM-POWER. Total PRODUCT.
No. of | Capital, | Total | Amount No.of | No,of | Fuel, | o7 oe
State. County. mines. | rea nn(} hmluls %m- paid in No.of | Mo of |11 dmilllxinge lloislfdup; cordsdof all x‘llmte
* { personal. oyed. | wages. | No. o 0, 0! orae- machings. machines,| wood. . :
! P & boilors,| engines| power. . rials. | Tons. | Value.
Grand total ,.] oo e iiaen e e 5 | $176, 000 ads | $12,060 1 1 7 2 1 20 %160 | 2,563 | $27, 808
California .........| San Luis Obispo..... 21 75,000 b1s [ o e ) 2,153 | 15,508
Maryland.......... Baltimore ..... ...... 1 80, 000 18 1, 000 1 1 7] 1 ) N PO 10 100 3,000
Do.cocnnnnaa.ns Harford....c.v veaeue j O POURORI B 200 [coceeafanaiann e N 10 800
B 011 ) POy 2 80, 000 15 1,200 1 1 7 1 ) R 10 116 8 300
Pennsylvania...... Lancaster. ... . 1 21, 000 ! cl2 4,800 [ooneiariircin e eraennas ) R PO 30 150 300 9, 000

@ Including 25 men employed bolow and 1 boy above ground; all others sre men employed above gx ound.
b All employed below ground.”
¢ Including 0 men employed below and 1 boy above ground,
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TABLE 758.—8tatisties of the production of minor minerals, by states and counties—Continued.

COBALT.
TPRODUCT.
No. of .
State, County. mines.
. Tons, Value.
Pennsylvanin (@) ceence v carirssracraneanea Areeametieerae e LnCABIOT s ovvenannvasavseranmenne soamcsoncvurvonanavnnmsrnnennn 1 10, 337 $5, 169
o Included in nickel mined in Pennsylvania,
CORUNDUM (EMERY).
STEAM-POWER, | Total PRODUCT,
] No. of Capital Total | Amount No.of | No.of | Fuel, | Value of valne of
State, County, ;ﬁoﬁgs ren nn(li lmlnds 1 peid No.of | No.of | & tlmil:mge- hois‘;ting- cordalof oxplo- all
*i porsonal, [employed.| in wages.| No. o 0.0 orse- machines,/machines.| wood, | aives. " [
e noy & boilers. engines.| power, materials, Tons. | Valuo.
Grand total..|......oeuenrsean.n 3 | $320, 000 add | $11, 001 2 2 16 3 3 465 $854 | 94,007 | 1,044 | $20,280
Massachusetts...| Hampden....... . 1| 310,000 baL 0, 847 1 1 10 2 1 365 254 4,572 600 | 18,000
North Caroling ..| Macon......... . Llcierenans 6 k{1112 RPN PPN SR P [ PR, ) P 414 8, 280
Do.conieniil.| Madison caeen.., 1 10, 000 e’ 1, 664 1 1 i 1 2 100 100 © 425 30 3, 000
Total ...a..]e Cesseuvnansuanna 2 10, 000 618 2, 264 1 1 6 1 2 100 100 425 444 | 11,280
@ Including 16 men employed below and 1 hoy above ground ;I all others are men employed abovo ground.
b Including 11 men pmployed below and 1 boy above groand.
¢ Inocluding 4 men below ground.
GARNET,
Np.of | Totalbands |Amount pald Fropuet.
0, 01 otal hands | Amoeunt pa
State. County. mines. | employed. | in wagos. )
Tons. Valuo.
Pennaylvamin,..icvverecineriamncaiiiiciiiiornnns DelNWATS .o e v cevvneiemecenneiiaineaneinerrnnnas 1 2 4882 80 $1, 200-
GLASS SAND,
STRAM-POWER, ] PRODBUCT,
Capital, Total | Amount No.of .| TFuel, |Total value
State, County. No.of | realand |handsem- paidin drainage- | cords of of all
. mines. | peraonal, | ployed. | wages. No. of ' No. of | Torse- | machines, [ wood, | materials, T Val
Toilera. engines,| power, ona, tlue,
Grand total..|.eeurneeeannn- crenaas 83| $200,100| @832 $96, 508 1 1 286 4 380 $11,007 | 125,052 | $230, 005.
THuois «ovveveenees Lasalle c...... ..., 1 500 10 {111 0 RN P PNY P RO (RPN PR, 860 324
Tndisnn. coenw.enan. Hnrrison ... ...... 2 2,000 | © B10 2,184 |.unenans [ ER b2 PR PO 3, 500 8,425
Doecieneniannns ‘Washington ........ 1 1,500 ¢10 1, 658 1 1 4 1 40 00 2,024 3, 216-
Total ..... PR PO 3 3, 500 d 20 8, 842 1 1] 4 : 3 40 00 G, 424 6, 041
Maryland.......... Anne Arundel...... 8 52, 000 56 12, 255 3 4 85 1 80 1,005 | 17,125 | 84,250
Massnchunsetts. ... Berkshire........._. 3 .89, 500 247 11, 000 1 1 170 65 - 6000 8, 000 82, 000
New Jersey.......- Camdon ............ 1 100 4 2,275 2, 600
DOecrenannnnnn Cumberland ........ 4 21, 200 32 16, 500 18, 678
s Gloucester....... § 30, 000 24 14, 806 14, T46-
J T PPN Salem..oenviinineoa. 1 3,000 4 3,120 2, 340
7Y N 11 65, 000 64 33, 495 08, 260
New York......... Onelda... .......... 4 4,000 23 4,450 | ovnenis|vciinac] e e e e | 4,525 6,787
b T S OSWBLO «evrevnnen.n 3 4,100 7] 7 2015 Jovreeasenmnninsfeaminnasfnenrevnnnae]ranmnreces]somnemonnnns 3, 600 5, 400-
B0 1) SN E S 7 8,100 40 (1.3 RO R RSO SUURRPRIY Y A 8,125 12,187
3 11, 500 Fi45 26, 100 3 3 B2 |evnnnanans S I 20, 000 48, 500
2 80, 000 50 14, 000 2 1 100 [eeeuremnnnn. 50 8, 500 22, 523 T1, 988
5 91, 500 595 45,100 [ 4 182 [vnennnnnne 50 3, 500 51, 523 115, 483
aIncluding 10 boys employed above ground. ¢ Including 5 boys omployed above ground.
b Includ?ng 1 boy employed above ground. JIncluding 1 boy employed above ground.
¢ Including 3 boys employed ubove gronnd. g Tncluding 1 boy employed above ground.

4 Including 4 boys employed above ground.
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GRAPHITE.
. STEAM-POWER. PRODUCT.
No. of Capital, Total Amount No. of No. of Totnl
State. County. mines, real and hands paid in drainage- | hoisting- | valueofall
"| personal, 'employed| wages. | No, of | No, of | Horso. | machines. | machines. | materials. | myre | value
hoilers.[engines| power, ) '
Grand total..|.....coveieennnn 3| $280,000 | 93 $20, 600 3 3 820 2 1 $2, 900 040 $40, 800
North Carolina ....| Wake......covaeue, 1 20, 000 5 T O e P 200 1, 800
Pennsylvanin . .eeifverieeinnrniniiaanana, 1 a0, 000 b82 10, 500 3 3 120 2 1 2, 900 440 24, 000
Now York......... Rensselaer, .. ...... 1 200, 000 chk 10,000 . ...one. 1 1 O g P 300 24, 000
' a Inch{(ling 8 hoys employed nbove ground; all others are men employed above ground.
b Including 2 boys employed above ground,
¢ Including 6 boys employcd above ground.
HYDRAULIC CEMENT.
: BTRAM-POWER. Total PRODUCT,
. No.op| Canital, | Total | Amount No. of | No.of | Fuel, | ;i1iaor
Stato. County. mines real an(} hmllds 0_}11- paidin Yo. of | No.of | dm{nngw hoi%ﬁng- cor_ds]of all ma-
‘| personal. | ployed, | wages. 0.0 0.0 orge- |machinea.machines.| wood, X
oilers. lengines.| powen. terinls, | Barrels. | Valne.
Grand total. . [reeeeranreiienenaas ag | $2,873, 118 | a2, 103 | $750, 867 62 30 | 3,445 1 2| 2 262 | $500,463 2,072, 043 #1,852, 707
Georgin. .o.o...... Bartow ......... 1 10,000 25 B - R ) Y P CEETTTT M PRRPPRPEPS 10, 000 12, 500-
Tlinols .ooueennnnn. T Salle coveuvenn. 2 400, 000 150 78, 000 4 3 h (112 R R 5,000 | 120,000 102, 000
Maryland.......... Alleghany ........ 1 50, 000 381 12,320 i 2,611 4,000 22,820
Doeeciiannns Washington ...... 1 25, 000 30 8, 850 10 7,770 [ 21,784 19, 615
o1 713 AR P 2 75, 000 68 21, 2790 4 1 100 Joeenmenass wmvnmnane 15 10, 881 25, 704 41, 044
New York......... Brio «evievvnnavaas 3 '300, 000 b 190 54,500 T [ 12 1 I RO 225 18,500 | 202,084 | 238,007
Do..eeiiinna.. Onondaga......... 1 150, 000 60 25, 000 2 2 ) O S LT weus| 40,000 82, 000
Do..coorneenn Ulster .ovevennnn, 13 1,246,118 | 1,865 | 492,730 33 17 | 2,505 1 1 72| 420,084 I1. 419,015 | 1,191,708
S
Total cewvnvn ]oeniiniiiiannans 171 1,006,118 | 1,005 | 572,280 42 25 | 2,945 1 1 207 | 448,484 1,721,000 | 1,401,718
Miehigan......... Kalamazoo.....-.. 1 50, 000 23 \ 7, 500 2 1 [T 70 PR PO 2,000 foeerinann. 7,600 | 22,500
Pennsylvanin...... Loligheeee.vunne. 1 125, 000 b 100 I 22, 587 5 2 {1 7] PR 1 50 16, 500 G5, 000 60, 000
Do.ceeniiaaa.. Lawrence......... 1 150, 000 e45 14,150 3 ’ 2 B0 |ooiiiavs Jrennvnncaa|encisuns 12,623 25, 600 43, 500
Total coeee v cieamr e 2 275, 000 F145 36, 787 8 4 256 [iooviinuns 1 50| 20,128 80, 000 108, 560
Virginia ...........| Rockbridge. ..... 1 B, 000 14 b 101+ T o O O D ceveeves 4, 060 4, 050
West Virginin.....| Jefferson ......... 1 12,000 T12 B120 Lo e R P 475 4, 500 4, 500/
Wiscousin......... Milwaukes . cvuan- 1 850, 000 60 25, 000 ; 2 b2 R PR R Y P 7,000 | 100, 000 100, 000-
aTnoluding 104 boys employed above ground; all others are men employed above ground.
b Including 10 boys employed above ground.
¢ Including 5 boys employed above ground.
dIncluding 74 boys employed above ground.
eIncluding 89 boys employed above ground.
JSIncluding 16 hoys employed above ground.
HYDRAULIC LIME.
Capttal Fotal N . BTEAM-POWER. Totalvat PRODUCT.
apital, ota moun otal value
State, County. ﬁ'&.&f Ten un(} ]m?ds om. paid in Nooof | Moot | o F&e%ggflds ot(" 1.u.illl
= | personal, oyed, wagos, 0.0 0.0 T0. * | materials.
s boilers. | engines. | power. Bushels, Value.
New York......... Ononda'gn ....... i $08, 000 100 $22, 760 4 4 155 1,240 $28, 500 740, 032 $55, 310
INFUSORIAL EARTH,
! PRODUCT.
Stato County. No. of Cupintgld vel [ niot01 hands | Amountpadd | TO %’} [‘;ﬂl“a
" mines. personal. employed. in wages, mwaterials. Tns, Value.
et R ) DR RO 2 $185, 000 13 $1, 381 $2, 000 1,838 $45, 660+
Maryland..eieiernieiininniennn. Calvert.... 1 10, 000 10 1,831 2, 600 1, 800 46, 000
NOW JOTBOY avarnnerrrannansasuen MOTTIB. v evuename mammacamnaincmans 1 B, 000 3 i1 RN 83 060+
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TABLE 75.—Statistics of the production of minor minerals, by states and countics—Continued.

KAOLIN.
No.of| Copital, Total | Amount BTEAM-POWER. No.of | Fuel, Total PRODUCT,

State. County, mines, | Yot and hands paid in drainage- | cords of | valusofall

" | personal. | employed.] wages. | No.of | No.of | Horse- | machincs. | wood., | materials, To Val
: TDoilers. engines,| power, nS. alae,

Grand total. f.eweacennmneerroanas [t} $430, 075 @ 283 $85, 150 l 9 .8 351 13 100 $25, 285 28,277 | $200, 457
Delaware ..ca-.....} New Castle....... 41 285000 186 62, 000 7 6| 80 18 foeeeennn. 21,000 | 14,510 | 168,310 .
Indiann..veuuierans Lawrence.. . 1 2, 000 b1l 4,000 |oooiiinifonnn. e 100 500 1,000 8, 000
Maryland.......... Cecil.....ooooennte 1 50, 000 10 250 1 1 N P 100 250 1, 750
New York......... Dutchesa ......... 1 4,075 b16 2, 400 1 1 A [, 185 126 1, 000
South Carolina.....| Afken ....c.vvcune 2 43, 000 60 [ 15,600 |4euuencs]eceneecs]ervermasfueceerieian]onnan anas 8, 500 7,802 26, 397

@ Including 12 men employed below and 4 boys nbove ground; all others are men employed above ground.
b Toncluding 6 men employed below and 2 boys above ground.
MAGNESIAN LIMESTONE.
Nowof Total Awmount STEAM-POWER. No, of COords of Total PRODUCT,
State. County. L mines hopds em- | paid in holsting- wood value of all
. - * | ployed. wages. No.of | No.of | Horse- | machines. | consumed, | materials, Barrel Valk
Loilers, | engines. | power. rels. alue.
Grand total..|..oviniinnicernannen 2 80 $16, 600 = 1 1 40 1 2, 250 $3, 000 63, 000 $14, 175
GHeOTEin. . ennennn. Bartow .......... 1 20 6,000 |oueuueallf. SRR RN IR I 9,250 15, 000 12, 000
B D Catoosn ... .eeees 1 60 10, 500 1 1 40 1 2,250 750 48, 000 82, 175
MANGANIESE.,
CAPITAL EMPLOYES, Total
. , No. of| Amount - Lupyg
State. County. mines pan | Prant, | Working| Men | Bogs | Mon | Adminis. %‘f}gg;’ of ma.
astate, | ote, | | ca ital Total, | above | above | below | Total. {Aliners. Laborers.! trative * | chinery.
' ' piat. ground, ground. iground. ‘| foree.

Grand tofal s niiiiiiriiieiani s G |48, 600 |$14, 500 | $13,700 t$71’ 800 147 20 66 232 120 102 10 | $46, 010 $10, 300
GOOTEIR. o vvvmaeans Bartow cenunnaenas 11 8000 10,000 2,000 | 20,000 100 l ................ 100 70 25 ] 24, 000 8, 500
Virginia .. ..c..o..] Augusta..ooo. ... 14, 39, 000 10 10 35 L P Y R, 10,000 focmeanenn.

Do.eriimiaaennn Camphbell ..o...uns 2 . 600 (1 P S B L PR S T00 juemaninns
Do. wremee--| Shengndoall ...... 2 12, 200 27 10 30 {11 PR PRI PO 11,910 [ewecunnnas
Total curecemenliiiniaiaraninnnaen, 5 61, 800 47 ‘ 20 85 | - 182 50 M 5 22,010 2, 000
No. of No. of BTEAM-POWRR. FURL,
State. Connty, drui]xlniuge- hoir{lting- - l}\g?-'sgf Value, g&’ie‘f Valve.
machines, | machings, | No. of . Horse- | No, of Horse- o " Cordsof
ongines,| ¥ ANe: | 15 wer [hotlers, | VAlRE: power. wood, | velue

Grand total..|seeesciearaaeon oo, 8 3 3 1 $3, 650 87 3 | $1,800 115 21 | $1,980 7 $700 750 $937
Goorgiteas.narann, Bartow cceeemeeas|imce i eaiieiins 21 8,000 75 ' 2| 1,800 100 15 | 1,500 |oueeeueifinniiadiimmaaadeaacoens
Virgindh ...l Aungasta.......... 3 8| S I SO 12 18 IO (SO IR SO FOURTO PSR 750 {ernenans

Do.eiciennannnn (875010, 1V1:) | R OO FOSURVIY IR RIS SUURUUIU R IR U T [ PO P P IR R,
DO.vveneennnaen (R1112.1:3 15 1071) | O R FONORIPRINY R FOUN IR POUURION PPN PN PO i AR TR PR PO caenane
Total ........ 3 3 1 050 12| 1| 800 15 6| 48 7] 700] 750 | 087
LUMBER. PRODUCT,
State, County. Tnsawed, Sawed Value of Total value
feat, linear Value, feet, board. Value. oxplosives. |of all materials. Tons, Valuo,
mensure, Ineasure.

Grand total. . cciiaamenacanna.... 120, 000 $408 690, 000 $2, 046 $300 $11,818 10,713 $96, 935
Georgit. . e eninann. B O A TSR I 200 @, 000 6,720 v, 000
Virginia ... B g Y PR AT N . 5,443 3,050 27, 230

Doeenernans Campbell .o.ounn i e e e e 100 235 2, 625
Do einceiananns Shenandoah ceevefinseeeieniienmnn|ooeneaceccd e e, 270 708 7, 080
Total eua..... eemetvererinreau. 120, 000 468 @00, 000 9, 646 100 5,813 3, 998 88, 030

@ Besides 637 tons without details as to mines, etc.
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TABLE 75 —Statistics of the production of minor minerals, by states and counties—Continued.

MICA.
BTEAM-POWER. PRODUCT.
. Gn pital, Total Amount
State. - County, nl\fﬁi&f vonl nuc} boads | paid Tt | oot G,};ﬁ})‘;‘f‘%g
" ATRONA cmployed, nwages, Q, Q 0. Qf : * n
by : ploy Dotlers. | engines. Pounds, Value.

B 22 $837, 900 @272 405, 600 1 1 $6, 110 81, 660 $127, 825
Maing .eumniaanaaanan. (024002 I 1 12, 000 4] L350 [veeerervaifinnnnanan 120 2, 000 2,000
Massachusetts ........ Hampden 1 5, 000 25 50 |overrnesns)snnasannan 00u 1,000 1, 250
New Hampshire. ...... Grafton. ... 3 814, 000 b6d 83,850 [veeieiiimn]iiimennane 1, 950 36, 000 62, 000
North Caroling ... .... Haywood i T 5 11 1N PR SO 35 1,000 8,000

Do.eeniinnnan .{ Jackson cevinana. - 2 P PN 8 1,040 doeneeninailevnnnninns 78 1, 300 1,700

0 .e.| MeDowell I 9 L 34 500 780

Doueeeiaiiicnnane. Macon aeuennana- 2 N cll 8, 100 Craniaaas 1,050 6, 000 -9, 000

Do... . --.| Mitehell ..o, 8 5, 900 d‘127. 23, 210 1 2,110 30, 942 37,775

) 0 S YANCY vaneeiiiaracaannn, 2 1, 000 7 B ) O 124 2,027 4,450

B S hi] 8, HOo e 117 29, 060 1 1 3, 440 42, 00D 81, 475 ‘
a Includes 52 men employed below and 20 boys omployed above ground, sll others being men employed above ground.
b Inclndes 16 boys employed above ground.
oIncludes 8 men employed below ground.
d Includes 44 men employed below and 4 boys employed above ground,
eIncludes 52 men employed below and 4 boys employed above ground.
MINERAL SOAP.
< No.of | Potalhands | Produot,
State Conaty. mines. | employod. tons,
ROVALRL .+ cenvraraan teisnmstiscstocteme e r s mraanaancaaarannn 1 O rewevmenae thr e 1 «? 60
@ Men eraployed below ground.
NICKIEL,
CAPITAL, TMPLOYES,
Stat Count No. of An;g\,;ntv ) E{o{ of
ate, ounty. mines Work- Men | Boys | Mon Adminis.| Daidin | hoisting.
eﬁﬂ}) Pé{lgt' ing_ | Total. | above | above | below | Total. [Mincrs,Taborors, | trativo | WAges. [machines.
| MY |eapital, ground.|ground.|ground, force,

Grand total. |..evvenenninnnana. 4 | $207.500 | $115, 000 :$27, 000 | $349, 500 0] 4 86 70 44 24 21 $24, 500 1
Massachusetts...{ Middlesex ...... 1 7, 500 15,000 | 2,000 24, 500 b 1118 (R [ 10 10 [eeenenvacsimunmnans 5, 500 1
Missourl......... Madison . .c...... 1

.| Satnt Frangois.. 1.
cvmmremveeanananas 38 U, e I e [ O A g [,
Pennsylvania....] Lancaster -..... 1] 200,000 { 100,000 | 25,000 | 825, 000 20 4 30 60 84 24 2 10,000 [oeerinnnas
~ BIRAM-POWER, LUMBER. PROPUCT
. No.of | Value. Valug of |-————
State. County. No. of Horser | No. of Torse. | 101808, Tnsawed, explosives.
engfues. Value. power. Toilers, Value, power. t;(lagulﬂllxlxleem Yalue. Pounds. | Value,

Grand totalf.ccaceiaenennnnns 4 | $20,500 166 4 | 42,400 203 8 $1, 200 30, 000 $000 $080 | 820,008 | 104, 084
Massachusetts. ..| Middlesex ...... 1 500 25 1 400 -2 B SO PPN PO PO 30 13, 440 6,720
Missouri......... Madigon .. cooo v iiiifirnieinn] ceriiicc e e e R [N P FUCIT ) F S 5,614
8 T S, Saint Frangola..lie. oo e ORI PR PUUIRDN MO PUROIP - e P 2, 800
Y DO (SN SUTRUE NN ! AU IRV DU AR SRR P B ] 16, 748 8,874
Penusylvania. ...} Loncaster ...... 3| 20,000 180 31 2000 160 8 1,200 10, 000 600 ‘ €00 | 209,780 | 149,800

« The quantity of nickel given is the estimated yield of 58,203 pounds of niekel matte, of which 88,203 pounds were reported ﬁom Madison connty nad 20,000 pounds
from Saint Frangois connty.
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TABLE 75.—Statistics of the production of minor minerals, by states and counties—Continued.

NICKEL AND COBALT MATTE,

PRODUCT.
State. Couuty. No.of
Pounds, Value.
MABHOTTI. s e v enranencmacaasconusosunsassnesosanasssaansnennnnnan Saint Frangois.cee-cooeeacosroauinetmenncomeareone cassaeaen 1 11,832 $1, 586.
OCHER.
BTEAM-POWER, Total PRODUCT.
No, of | Capital, Total | Amount Tael, | iine of
State, County. mi%eos ronl nndlper- ]m?ds e_{n- paid in No.of | No.of | Homse cordsdof all mate-
g sonal. ployed. | wagea. 0. 0. 0 - | wood. -
‘ oy & engines. | boilers. | power. rials. [ Tons, | Value
Grandtotal .o vvevei]ireranraccssnronssonnanes 7 $161, 050 al100 | $24,500 8 7 158 1, 280 $1, 890 4,037 | %135, 840
Now Jersey ..o connnnn. Monmouth.......... veus 1 &, 000 8 101 e 800 1,350
Vermont. ... Rutland ....occivamenes ] 115, 000 62 10, 086 4 i} 100 530 1,776 1,750 27,760
Virginda . cooneiinnnnaas PAZB.cveeranarnmnaaanans 1 25, 000 T 2,600 1 1 18 800 100 875 82, 6500
T Rockingham . veveevaen-. 1 4, 050 8 1) S Y [T 15 112 2, 240
DO teivrerrosanaancns Chesterfield ........ ... 1 82, 000 a30 10, 500 1 1 40 400 [ieeunann.. 1, 000 22,000
B Y L 3 61, 050 a45 13,700 2 2 58 700 115 1,087 100, 740
¢ Ineclnding 5 men omployed below ground; all others are men employed above ground.
OIL-STONE.
STEAM-POWER, Total PRODUCT,
Wo.of.| OF ital, Total | Amount Toel, | ooioot
Stato. County. mines, | ICH nm]l llﬂilds (‘s]m- paid in Noof | No.of | cordalof al mato-
* | personal, oyed. | wages, [ 0. 0. orge- | wood. .
rlos engines. | boilers. | power, rials. | Pounds. | Value,
Indinna . cocvaneanencnnen. Orange wceevieorearnnnes 3 $3, 500 8 $2, 600 1 1 10 100 $110 | 200, 000 85, 850
PYRITE (FOR SULPHURIC ACID).
PRODUCT.
No.of | Capital, real | Total hands | Amount paid Totul value
State. County. minea. |and porsenal.| employed. wngge. °€£}u§g“"
' Tons, Value.
Now York. cocreiaicinrenranenas Saint Lawrente.ceeee.vcvreaniaa. 1 $10, 550 34 $1, 200 $305 2,240 $5, 000
7 Including 8 men employed below ground; nll others are men employed above ground,
QUARTZ AND FELDSPAR.
] STEAM-POWER, Totul PRODUCT.
No.of | Capital, Total | Amonut Cords of | oy op
State. County. ines, | ref n.n(} lmlluls e]m~ ; paid Ho.of | Noof | & wood c(1m~ all
> | personal. | ployed. !in wages.; No.o 0.0 orge. | sumed, inl
boilors. | engines, | power. materiok. | Tons. | Valuo.
Grand total coeervnsfoerinaarraerracsiansirann, 14 $540, 450 110 | $38, 667 2 2 28 1,138 | $18, 167 21,571 | $103,878
AMaryland..oneeeemeennns- (o TY P 1 25, 000 10| 8,875 [eenearnn]euernveme:|vrvernannes 325 1,035 | 1,475 10,325
B o7 D Harford cevenevveernnes. 4 80, 000 3 9,040 1 1 20 813 9, 603 2, 551 19, 784
1] ¢ 5 105, 000 22 12, 915 1 1 20 1,128 10, 638 4,028 80, 108
Massachusetts .......... Hﬂlﬁpden... ceeerenieans 2 254, 000 23 12, 300 8,400 44, 000
Michigan ....... ceeaean Marquetts ...vev.ueee.-. ) 4,250 45 8,000 |- . 8,738 18, 557
New Hompshire ..c..... SoUVAD ceniae it i 128, 000 12 2,300 {oeuuneines 8, 500 8,400
New York..ocaveronnann. ‘Washington ....... [ 4 62,200 17 3,852 1 1 B leainanann. 229 1, 007 7,812
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SCYTHE-STONLES,

845

|
No. of | Capital,real | Totul hands | Amount 1‘ provuen
v - No. o sapital, real | Total hands | Amount paid
Stato. County. mines, {andpersonal,| cmployed. in Wug:ga.
Graas, Value,
Grand total ... PRSP, PR D Crerterane cenmmsaas eetaseea. 4 ; $6, 700 17 2, 178 b, 675 $10, 648
Now HAmpsiire .oeemeeeeeeennnss veemead GEREEOM. eeyoeeeeeee e e 1 1 2, 000 7 400 { 5, 000 l 16, 250
-Vermont. . Waskington . 2 4,700 4 418 175 1,763
Do..... “Windsor....... 1 1,000 6 800 500 1, 620
Total ....... anmmarssnaniunnas [P PPN vrmemeraenn e vneennesarnn - 8 4, 700 10 1,978 675 8,188
. SHOEMAXERY SANDSTONES.
N Capital, roal | Total hands | Amount poid ruennen
¢ . 0. of apital, real | Total hands |Ameoundbpaid;
State. Couuty. mines, undpersonul,| employed, in wages,
Tounds, Value.
61T b 1 N [0 T 2 $1, 000 ‘ ad $1, 600 160, 600 I ., 800
e Ivcluding 2 boys employod above ground.
SOAPSTONE.
| BTIAM-POWE I YRODVCT,
No,of | Capital, | Totnl Awount | ] Tael, [Totalvolue .
Stute, County. mines, | teul amll h:ululu ulm- paid Noof I No.of cm'ﬂu]ot’ ull‘ ulll
i ‘| porsunal. Ployed. in wages, nof | No.oo waod, malerals, . r
bollers. * cngines. Tona, Value.
: SO DR -
Grand total ._.....0veeeeiienan Ceeareemneaens $202, 000 ' o118 $20, 450 2 2 300 $2, 841 8, 441 266, 665
GeOTEIR o cnnmeens 1 Cherokes ......... eeean 1 1,400 | 8 200 500
DO i MUITAY . caaaeeiinannnaas 1 6, 000 4 120 210
Totale cveeeeonncn Lo e 2 7,400 12 390 .7 ......... PR EE T a— ' 100 1 420 716
Mavyland ..... ‘ Baltimoro....o..- 1 12, 000 4 /17 S PRI PP I PO 114 ) 300 1, 050
Now Hawmpshire...... ... | Hillshorough 1 100, 600 80 12, 000 1 1 300 060 | 2,000 30,000
North Caroling. ......... Cheroked coverevmvannsen "1 2, 500 10 2,800 [vovain.an|s PR o P 450 4, 5600
DO v eeeeaaiianinainnn Swain 1 2, 500 5 800 |.. 60 600
B 0 ) U o 2 5,000 15 2,000 [veerannes B P LT T [ 4, 100
Pranklin.......eceenann, 1 10, 000 al 1,860 | ananeennn. R PO P 160 11 (5
Montgomery ...--ecequ.n 1 37, 000 21 8,281 1 I 402 4,000 17,000
................... [ 2 47, 000 @27 7,031 1 1 65562 4,011 17, 065
Windham..ccoourvareaes. 2 25, 500 ; 19 5,100 | euuun .. . G5 Y00 7, 8560
Windsor. ....... [ 1 6,000 ! [} BO0 |cevereenn foavenmonas]ons - 500 400 4, 000
......................... . 3| 81,500 25 5,900 : PP R 1,125 | * 1,300 11,850
a Inelndes 6 men employed bolow grouud, all others being men employed nbove ground.
TALC,
Capital 1| otal value TROLUCT.
No. bf DLAY | motal hands | Amount paid !
State. County. h ronl nnd per- " DU o all mate-
minoes, son al} employed. in wages, rials. Tona. Valne.
NOW YOI ¢ cenesemnmcrovaannnanns Saint Lawrenet. wov..eemcenmen-as 3 $24, 100 05 28, 090 $15, 800 4,210 $54, 780
WHETSTONE, N
: N , PRODUCT,
No. of Capital,  } mosnl nands | Amount pata] kotl vluo
State. County. mines, |venl and por- " b of ull mate.
. - employod. in wages. X
sonal, ol £ rials. Gross. Value.
VOrmMONt voceenrcucencamsnacnrses| OFIOBIB ccovnrimiinriinenan e, 2 $74, 000 10 $2,175 $300 2, 000 ! $5, 800
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TABLE 76.—S8tatistics af the production of minor ninerals, by states,

A summary of Table 75.]

ASBESTOS. .
— m""- s i
23 EMPLOYES. CAPITAL,
g5 :
] 28| < |d
Bt
58 1EIER .
= =] o =3 i=1 i Ll . >y
e glB B R B ] S
24 o | o | & s 2 =
. I8 3] 2 2 E s 18 2 k=
3 B 212l 2 12! 8 |s|8l% , 2 3
21¢| =28 ARG SRR LN - e 2 E
States. 28| %8 Elg| 2 18| 5 |2i3 8| & g . g “s
o + ) — - . «
2 la| 23 le|sis 2 iss E| B | ¢ 5| 3 = |z
‘ PV &3 PUR b B YO PV g ) & B E ‘=
T | @ 8- N 9} D s} D 0H 2|l @l4 2 @ . = g > £
= | e E=} & =] e 2 [ B R 2 e e = < = he = @ —
58] £33 % |EIE|E B E|E|BIE £ 3 k| g 3 2 E
0 o i
mlm | & £ & &&= & l&ala| e ® = A E & B &
e —
1|2 3 £ 5'6 v I8 9 (10 11112 13 14 16 16 - 17 18 19
TOtAl cenenennnnns (617 160 | 4,312 | 2| 35 Lo 27 Defenind 81,400 L. N PR S S P,
1] GeOTEA +eveaeeanaen. ISR 25 950 | 2 |oeelienn. SRR S SN O 250
‘o Maryland.-...oooen.. L4 3,000 fooefeen]  Blecct B lliond]enns 800
8, New Tork..ccueu-n.. P11 50 | 1,250 [eenifowni| 4 oo 4 Laiifean]een 500
4 South Caroling...... |1 1 85 1,812 {.oeufenns 3l... 70 R PO B 350
! i i
ASPHALTUM.
TOtal emenacanns 2l 2 444 | #4440 Lo ool 22 Loolb 12 e el 82,200 enn .. R TR RPN ISR ISR
1| Californin evvveeen. |2l e m Gado Lol ] b e e 2920 [ e e e e
Total ..... Ceeraee 41{%8 3,808 | 37,401 |....|. $185, 6577 $200 [.en..... .
1} Georgite..userennnnn. 111 200 | 2,000 |oeeilinn. 1,000 [eeeemneanenn wuee
2| Penusylvania. 171 ) 285 85h |....] ... 5,877 |oeeiiaias foeanaaas
3| Virginia 12 2,464 31,400 {....{.... 18,200 200 |unesnn.
4| Missourt 1, 2 659 3, 238 % T [ A SO U P, [ -
i
Total .ouiinannnn, 1 4] 8 2,603 | 27, 808 26 \ 170 1§ 43 fooennfoace] $12,080 |ovenennniiloneeeaeii e, $176, 000 $160 {..o..nn.
= T ‘ L
1| California ...oo..o... P11l e 2,168 | 15,508 | 16 | e loenne]eenil 36 Leenidianine] 8,000 |oeoeo.o.. [N P 76,000 |eernenn..
| |
2| Maryland... . 2( 27 110 G108 PN PR R U PO S £ DO FRRY P L P Y RN 80, 000 10 eavenenn
8| Pennaylvanin........ ’ 15 1 300 9,000} 9 i 21 1 12 e feees 01111 R DN DR 21, 000 156 |.vuunnen
I i
COBALT (SEE ALSO NICKEL AND COBALT).
Total cooorencun.n 1| 1 10,337 | $5,169 [....|.... R PP ST ST ISTTU ISP TR IR
1| Ponusylvania......., 1] 1 10, 837 5,169 [ RN U BRI RS I RO R
CORUNDUM.
|
Total ceoeannann.. 3] 3 1,044 1 $20,280 16 ... 28| 1 | dd ool $1,600 |eveeeeiiioeeenoo oL $320,000 | $4,9007 j.oerenn-
1| Massachusetts....... 1.1 600 | 18,000,111 (....] 10| 1 1 50 PSR DN N 9, 347 |... 310, 000 4,572 |ooininas
2| North Carolina ...... 2| 2 444 | 11,280 | 4 ool 0 ieai 18 fees feae boe.d 2,954 10, 000 425 |onniene
‘ i i
GARNET,
Total ...veeerenens 1| 1 601 $1,200 ....1 .. 2 PR IS U S T $832 | veemendieemeeealeceee e e UUUT SR
1| Pennsylvania........ 1] 60} 1200 o] 2] 2fl 832 Lo e e TUUTTURON IS
i
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TABLE 76.—Statistics of the production of minor minerals, by states—Continued.
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TABLE 76.—Statistics of the production of minor minerals, by states—Continued.
GLASS SAND.

*
3 B 1
2 8 g STEAM-POWER,
& g 5 - .
- g 5 3 |-&
3 ! 5 £ HIEDD
k ‘S E g qn o ’§
-] 2]
%5 3 3 ! : £l
' 2 - , . g . .oy g | S
5 bE & g 3 g 3|8 A
EE] 5 - g | g W |3 E 2.8 temus,
. E] 2 =1 g 2 g |2 5 2 =
N = g 8 K ki B |8 El & |8 |%®
= (21§ |2 B | % |B| & |4\ E |8 E 818 = |8f s (E|%
2 G ] & 2 3 = G g| & ] G 3 g Ic) 3 3 ol 3
d b =] g 7] b = P “l P & B I < =] & &
. ! R .
20 | 21 23 | 2 24 25 (26! v 28| 29 i30 31 32 '33| 34 (35| 36 37|38
L O P . P ) 5 S PO 280 | 11 ]........ (R SR e | 4
........................................... J D IO AU .- - PR i
40 B e I ) PN [ Y D ] PR 30 I U PR, .- I PO, Hriesnacenresmerenusemr ek 2
-1V PR PG IR P R, [ R 4 |eeirnnn. B | B ieecen.n -- T N 3
L3 R R P [ (RN woelianas ) R R [ 10 A R R o 4
LU 720 P Y [ IR D PO R UPN RN P T P 0 1 |eeeanaes [ [ S P PPN ]
...... P P [T O TSP PN P RS RN R I g N
511 Y P! RS PN O PR PO [N P L 3 AP, 182 [ B jecenn-s RN NP ki
GRAPHITE, .
i ] J
............. SO FI DU SO U ASUURION FEUR ISR B AU INF."." 3 N 1 IS .l 1| 2| Exclusive of returng from DHxon Cro.
JUOTRI PO i e e b ciblo Compnuy, which were recoived |
i | | too late for taubulation.
........................ B B e T e I B T [ B B P EE TS LRTT] FRT P 1
............................................ FAFUSRS RN R FOFE) FORRRON PO S (RN FOUE SR S S 2
.............................................. RN PR RPN - FUOURON N 11/ T (N1 DU PO ORI B B I ]
!
HYDRAULIC CEMENT.
R [ P | i1 PR 3, 440 | 02 feaenvanifonns]inuneans 21 1 Esclusiveof veturns feom ITowe's Cave
- [ U Lime and Cement Cmupany und
Ioweo's Cove Assucintion, as 1o nn.
aweras to the sehedules were received | 1
from thom, a
........................................ 3
........................ 4
...................... 1
....................... &
........................................ . T
.......................................... - 8
.................................. PR I P I
L,240 foueiii]ienee i Teenan foenrenaadincaansn .
1, 240 S O F S AP s ) PR N B T CSUUu B 12 S N PO U FO N PR RO 1
......................................... - 1
............................................ 3
a
. 3
. 4
. a

VOL XV——54



850 - MINING INDUSTRIES OF THE UNITED STATES.

TABLE 76.—Statistics of the production of minor minerals, by states—Continued,
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TABLE 76,—Statistios of the production of minor minerals, by states—Continned.
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"CABLE 76.—~8tatistics of the production of minor minerals, by states—Continued.
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TaBLE 76.—Statislics of the production of minor minerals, by states—Continued.

PYRITE.
—::mf J é g BTEAM-POWER.
3 .
~ § £ 7 w | g
H = F , £ 23
2 & g @ gb ,5 =
b i g . ¢ g g
2| | %, g : : AE
L = < , 2 ; o F | o
B | 22 g g i s 2k I
&g g o ] B e ) 2 | B 8 |28 Remarks,
N E 2 A g k3 5|2 ] 2 a =
s g s % E E T Bl B o[sl%®
3 E] 5 B o o 2 @ P
5 X g - . 2 5] R B8 =3 ™ 8| @
] ] 3 = < = ] = & <« o @ = o Q@ < =1
g 2| g K & 2 1Bl 2 |§| 5 [B| B g 18 2 || 8 |H|H
= G ] o =) ® 1 & =] G o il =]
= | ¥ |8 g8 PR B (Bl EF | F (8 l&8 F jd]| S |&|&
20 21| 22 23| 24 W 26| 2 (28| 29 (30| 3L | 32 |33 34 (35} 36 |37 38
Lin. ft
.............................. [ SRR MY FUGR RN PO Y [P R P e I |
QUARTZ
2 lonannens 281 2 . ..i.. P T vememeeenaeans
1leenine 201 1f........ .- P 1
.................................................. (R R Y M DN [ PP . 2
............................................. . RO R e BT [P . 3
............................................... T O S PP P P 4
.................... - [ - j 0 PR 8¢ 1|.ccoent PPN . 5
SCYTHE-STONE
! ...... | ...... l .............................. 1) .............. . R PR L PR R D, «ees]oeoi| Thevalue of the preduetis of tho man.
| - e ulhetnred m-t,i(ao. The cost of “man-
| \\l‘ncturiu'z" does nob appear uuder
deenies “VWages. L
.......................................... 2
......................................... 1
| i
300 f...... ) ........ Joanans | TP PR RO PR DR F 20 TR PO 2 P P




	Table of Contents

